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AGITATION 


Cable DECO DENVER 


1400 Seventeenth St. 


Phone CHerry 4-4466 @ 
Denver 17, Colorado 


We have the tools to help you solve your 
TOUGHEST Agitation Problems ,..Profitably! 
> DENVER Agitators for Mixing and Leaching 
New Turbine Type Propeller Agitators have been developed 
up to 120” in diameter propeller size for use in large diameter mn 
tanks. This permits operation at slower speeds and at lower Toray 
horsepower, yet effective agitation is obtained with pulps and ‘= (le - 
slurries as coarse as 8 mesh. Special propeller blade design _ vi 
features eliminate cavitation, minimize wear, assure long life. | 
Equipped with DENVER Reducer Drive, a compact, totally- seal | Sea | 
AS 
enclosed, self-lubricated speed reduction drive. Many speed | 
selections, simple construction, easy, trouble-free maintenance. | | 
Extensively proved in uranium mills—and for | AS 
pulp suspension applications in leaching, mine back- | "a 
fill holding tanks and chemical processing. 
- 
TURBINE TYPE AGITATOR 
x DENVER Agitators for * DENVER Agitators for Mixing, PI 
Suspension Precipitation, Stripping 
VERTICAL 
TURBINE 
|) AGITATOR 
\/ \ 
SIZES TO 120” AND LARGER 
AGITATOR 
—— DENVER supplies agitators of the vertical tur- DENVER can supply Agitators and | 
bine type for intimate mixing, precipitation Mixers in a full range of types and | re 
and stripping. A complete line of worm gear sizes . . . for conditioning, mixing, | 
DENVER Paddle Agitators are designed for drive units are available to power these im- scrubbing, leaching, precipitation, | 
applications involving the gentle mixing of pellers at correct horsepower and speed for aeration, etc., for either batch or! 
solutions or slurries containing $lids of fine your applications. Mixing propellers available continuous operation. Write for Bul- | 
particle size. Equipped with DENVER vertical in full range of sizes to provide desired mixing letin No. A2-B4 
shaft speed reducer. intensity. 
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has been mined from this location since the 
early 1800’s and production is currently 
about 22,500 tpd. 


Published Monthly. Yearly subscriptions, United 
States, Canada, Central and South America, $3.00. 
Foreign, $10.00. Single copies, $0.75. February An- 
nual Review Issue, $1.25. Second class postage paid 
at Washington, D. C., and at additional Post 
Office, Lancaster, Pennsylvania. 


26 
33 


| | 
\ 
\\ 
45 i \ 
48 
wie} 
52 
63 
71 
73 
or 75 


40 INSTALLATIONS in [5 COUNTRIES 


THE DUTCH STATE MINES 
HEAVY MEDIUM CYCLONE WASHER 
Available in the United States exclusively from 


ROBERTS &« SCHAEFER 


Cleans Fine Coal Cleaner Than Any Other Cleaning System 


With a Dutch State Mines FLOW DIAGRAM OF HEAVY MEDIUM CYCLONE WASHING SYSTEM 


Heavy Medium Cyclone Wash- 
ing System, you get, from Rob- 
erts & Schaefer, these exclusive 
benefits: The technical knowl- 
edge of Dutch States Mines 
engineers, their experience with 
successfully operating plants in 
many countries, and the con- 
tinuing collaboration of their 
technical organization with the 
R & S staff on installations in 
the United States. 

In its own full-scale pilot 
plant, Roberts & Schaefer has 
tested many American coals | macnenite 
and proved the consistently su- 
perior efficiency of the system. 

The first commercial Heavy 
Medium Cyclone Washing 
Plant in this country, engineered 
and built by Roberts & Schaefer, 
is now in operation and others 
will come on stream in coming 
weeks. | N COAL DRAIN 

Roberts & Schaefer takes full | ACCURAY DENSITY CONTROL 
responsibility with its own tech- RINSE scaten 
nical staff for engineering, in- 
stallation and construction of 
its Heavy Medium Cyclone 


Washer Plants. MEDIUM 


Installations can be made in re | 


Raw COAL 


MAGNETIC SEPARATOR 


MINUS 48 MESH SLIMES 


TO RECIRCULATION 


HEAVY MEDIUM CYCLONE 


DNUTE MEDIUM 


your present facilities as well as 
in a completely new plant. Call HEAVY MEDIUM wy: 


or write us for detailed infor- 


DILUTE MEDIUM SUMP 


mation. “AccuRay”® 1S THE REGISTERED TRADE MARK OF INDUSTRIAL NUCLEONICS CORPORATION 


® Delivers coal with higher Btu, lower ash. ® Operates at highest efficiency ® assures effective specific gravity 

intai regardless of size distribution, separation independent of viscosity 

particle shape or percentage of due to accelerated shearing forces 
Obtains maximum recovery of fine coal. near gravity material. within the cyclone. 

® Washes at any specific gravity you want. ® Produces no measurable ® Operates at maximum efficiency 

® Holds magnetite consumption to a minimum. degradation of the coal. through all ranges of capacity. 


ENGINEERS & CONTRACTORS 


ROBERTS & SCHAEFER 
Company. 


NEW YORK 19,N.Y. ¢ PITTSBURGH 22, PA. HUNTINGTON 10,W. VA. ST. PAUL 1, MINN. 


J 


201 NORTH WELLS STREET, CHICAGO 6. ILLINOIS 


DIVISION OF THOMPSON-STARRETT COMPANY. INC. 
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Bethlehem contact men move fast, 
talk sense, 
work right alongside you 


Here, one of our teams tests the anchorage capacity 
of a Bethlehem Roof Bolt assembly. If you’re 
interested in learning more about roof bolts, re- 
member that our men are ready to do a lot more 
than just talk. They’ll help you with the original 
installation and testing of mine roof bolts and 
accessories. Just let us know where and when, 
BETHLEHEM STEEL COMPANY, BETHLEHEM, PA, 


Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Removable 


OU can keep right on using your good drill steels 

after the carbides wear out—if you're using 
Timken® bits. They’re removable. Not so with intra- 
sets; you have to throw away good drill steels after the 
carbides wear out. 

You need only a pocketful of Timken removable bits 
for a whole day’s work. You have to lug at least an 
armful of intrasets to the face. 

You can change bit gauge sizes fast on the same steel 
when you use Timken air-leg bits instead of changing 
the whole steel. 

You take only the Timken removable bits to the shop 
for resharpening—don’t have to wrestle the whole 
steel. What’s more, Timken bits give longer gauge 
wear because there are four carbide cutting edges. 
Most intrasets have only two. And for extra bit strength 
and life, Timken bit bodies are made of tough, Timken 
fine alloy steel. 

To cut your drilling costs use the TTC—the air-leg 
bit that’s tapered for one-piece strength. It also gives 
you faster chip clearance (see diagram at right). Send 
for free brochure on the Timken tapered socket car- 
bide insert bit. Write: The Timken Roller Bearing 
Company, Rock Bit Division, Canton 6, Ohio. Cable 
address: “‘TIMROSCO”. Makers of Tapered Roller 
Bearings, Fine Alloy Steels and Removable Rock Bits. 
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yet |lone-piece strong 


That’s why 
Timken® 
air-leg bits 
save you time 
and money 


DEEPER WIDER WING CLEARANCE 


of. 


ALL AIR +E 


OR WATER 
SHOOTS 
FORWARD 


CHIPS CLEAR FASTER because 1) Five front holes 
shoot water or air directly against the rock face and 
2) Deeper, wider wing clearance lets chips wash 
back faster. 


removable rock bits 


| 

TIMKEN | 
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At Keystone Portland Cement Company's Bath, Pa., quarry, 
this Mack LVX takes on one of the fifty 22-ton loads it must haul 


each day to keep on schedule. 


A 15% gerade has to be tackled on the mile-long round trip from 
shovel to crusher. This Mack hustles up-grade with a full pay- 
load while its empty companion barrels back down to the shovel, 


Our MACKS stay on the job 


Round-the-clock feeding of the crusher 
is one phase of cement-plant operations 
that can’t fall behind. 

Keystone Portland Cement Co., Bath, 
Pa., expect each of their trucks to de- 
liver 800 tons of rock per 7-hour shift 
...and do it at lowest cost. They get 
the job done with Mack 224%4-ton LVX 
dumpers—fast, reliably and with sur- 
prising fuel economy. 

Quarry Superintendent Harry Michaels 
says, ““Our Macks give us top on-the-job 
performance, taking time off only for 


routine maintenance. They keep work- 
ing day after day, month in, month out.” 

Why not team up your big shovels 
with Mack trucks? They'll make fast 
hauls between quarry and crusher. They 
can be depended upon to meet scheduled 
tonnage requirements because Macks 
don’t bog down or break down when the 
going gets rough... handle easily the 
heaviest loads under the most demand- 
ing conditions. 

Whatever your requirements, your 
Mack branch or distributor has full de- 


tails on the Mack off-highway dumper 
that will do the job better and more 
economically. Mack Trucks, Inc., Plain- 
field, New Jersey. In Canada: Mack 
Trucks of Canada, Ltd., Toronto, Ont. 
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National Mine 
Service Company GREENSBURG 


MINE 


LOCOMOTIVES 


SERVING THE MINING INDUSTRY EVERYWHERE— 
THE GREENSBURG DIVISION 


MANUFACTURING, SELLING AND SERVICING 


THE Famous GREENSBURG LOCOMOTIVES 


GREENSBURG MONITOR—a great name in mine loco- National Mine in every major mining area. When you want 
motives—is now an integral division of NATIONAL MINE. more pulling power per ton, with longer battery life and 
The complete range of Greensburg Monitor Storage Battery higher efficiency for every invested dollar, check the facts 
Locomotives, from 2 to 15 tons, is backed by the service of with National Mine! 


° ° e e DISTRIBUTING DIVISIONS: ALL-STATE DIVISION, Logan, W. Va. ¢ ANTHRACITE 

lo DIVISION, Forty Fort, Pa. DIVISION,. Beckley, W. Va. KYOVA, 
WESTERN KY. DIVISION, Madisonville, Ky. * \WHITEMAN DIVISION, Indiana, Pa. 


KOPPERS BUILDING, PITTSBURGH 19, PA. MANUFACTURING DIVISIONS: ASHLAND DIVISION, Ashland, Ky. * CLARKSON 
IN CANADA: NATIONAL MINE SERVICE (CANADA) LIMITED, Elliot Lake, Ontario DIVISION, Nashville, Ill. © GREENSBURG DIVISION, Greensburg, Pa. 
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Herringbone’s two 
pairs of Lang lay 
strands and one pair 
of regular lay 
strands provide the 
ideal combination of 
maximum flexibility 
with good stability. 


Finer wires inside 
contribute to 
Herringbone’s 
excellent 
drum-winding 
characteristic. 


Heavier outside 
wires in each 

strand have greater 
resistance to 
abrasion. 


— 


would 
hever 
hesitate 
: to recommend it” 


GRAY & FEAR, CONTRACTORS 


This company continues: “We have ity, extra abrasion resistance, unusual 
been using your Roebling Herring- structural stability, extra resistance to 
bone* for about one year. We find it shock, easy operation over sheaves and 
is one of the best ropes we have ever drums and smooth spooling properties. 
used, outlasting previous ropes three We recommend Herringbone with- 
to one. It is good that such a reliable out reservation for general hoisting —— 
rope is available.” and the entire range of heavy-duty 28 Fe FS FE BE 
This is a direct field quote on the equipment. Your Roebling Distributor 
most remarkable development in wire or Roebling’s Wire Rope Division, je 
rope in years...a new concept in wire Trenton 2, New Jersey, will give the E ROPE 2 
rope design. Roebling Herringbone is full and fabulous details. —*Reg. App. For 
; the regular lay and Lang lay wire rope 
—two-ropes-in-one rope—combining ROE GLING 
the best features of both Branch Offices in Principal Cities 
John A. Roebling’s Sons Division 
. Herringbone delivers extra flexibil- The Colorado Fuel and Iron Corporation i S 
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It’s better to buy GOOD quality now 


Bits, bolts, belts and brattice are all 
made and sold by following certain 
economic laws. You can’t pay a 


little and get a lot. 


“If you deal with the lowest bidder, 
it is well to add something for the 
risk you run. And if you do that 
you will have enough to pay for 


something better.” 


John Ruskin 


Kennametal Cut- 
ter Bits are avail- 
able in 24 tip and 
shank designs, for 
medium, hard, and 
severe cutting. 
Shank styles to fit 
all popular chains. 


No other bit insures production 
like a KENNAMETAL Bit 


The quality of carbide cutter bits often makes 
the difference between a $100,000 mining 
machine that is mining coal and one that is 
down for changing bits. Kennametal Bits are 
consistently high in quality to protect your 
investment by keeping expensive machines on 
production. Kennametal carbide quality is 
the result of rigid and complete process control. 


For more than 13 years, Kennametal En- 
gineers have been developing stronger, more 
efficient mining tool designs and you can look 
first to Kennametal for the latest advances. 


Kennametal Augers 
have flame-hardened 


Kennametal Drill 
Bits are produced 
in over 20 tip and 
shank designs, for 
low cost drilling in 
coal, clay, slate and 
shale. 
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Kennametal Roof 
Bits assure speed 
and efficiency of 
rotary drilling in 
medium, hard, arid 
severe roof. Avail- 
able in several tip 
and shank designs. 


scrolls, are available 
with twist, threaded, 
square and hex shanks. 
Small diameter augers 
are made on solid cen- 
ters, whilelarger augers 
are made on aircraft 
quality tubing to give 
maximum strength and 
resistance to bending. 


= 
| | 


Nowhere can you find a better 
qualified service organization 


Kennametal Representatives are all experi- 
enced mining men. They understand mine 
problems . . . speak the language. In every 
major coal-producing area, there is a 
Kennametal Representative. Call him for 
helpful assistance on your cutting and drilling 
problems . . . test demonstrations of Kenna- 
metal Bits designed to solve specific cutting 
problems . . . guidance in use and maintenance 
of the tools selected. 


97221 
usTtry 


KENNAMETAL 


KENNAMETAL REPRESENTATIVES 


ILLINOIS—John D. Wingard, Benton, Ill._—Phone: GE 8-8811 
INDIANA—Charles P. Adams, Vincennes, Ind.—Phone: 3299 
KENTUCKY, EAST— 

Birchell R. Helton, Barbourville, Ky.—Phone: Lincoln 6-3727 
KENTUCKY, WEST—Charles P. Adams, Vincennes, Ind.—Phone: 3299 
OHIO—Robert T. Smith, Glenshaw, Pa.—Phone: HUnter 6-5722 

C. Arnold Riggs, Crooksville, Ohio—Phone: 4104 
PENNSYLVANIA, CENTRAL— 

Dario S. Parisi, Cadogan, Pa.—Phone: ROger 2-9964 
“ms Dick W. Welch, Rimersburg, Pa.—Phone: 113 

4 PENNSYLVANIA, NORTHEAST— 
Mike K. Cooke, Wyoming, Pa.—Phone: Wyoming 49 


... than pay for POOR quality later 


As a buyer of mining tools . . . you should expect fast 
service. And Kennametal can provide it. A telephone 
call to your Kennametal representative or distributor 
is all it takes. KENNAMETAL INc., Mining Tool 
Division, Bedford, Pennsylvania. Phone Bedford 755. 


Eight strategically located Kennametal Distributors 
provide fast action on all Kennametal tool orders: 


Bit Grinding Service Inc., Carlsbad, N. Mex. 
Central Supply Co. of Virginia, Inc., Andover, Va. 
Erwin Supply Co., Shinnston, W.Va.; McClure, Va. 
Fairmont Supply Co., Washington, Pa.; 

Bluefield, Fairmont and Ravenswood, W.Va. 
McGinnis Bros. Bit Service Inc., Latrobe, Pa. 
National Mine Service Co. 

Jenkins and Madisonville, Ky.; Forty-Fort and Indiana, Pa.; 

Beckley, Logan and Morgantown, W.Va. 
Pennsylvania & West Virginia Supply Corp. 

Cowen, Morgantown, and Triadelphia, W.Va. 


Salmon & Co., Inc., Birmingham, Ala. 


PENNSYLVANIA, SOUTHWEST— 

Max J. Caylor, Mars, Pa.—Phone: NAtional 5-9011 
TENNESSEE & ALABAMA— 

Douglas L. Tunsberg, Chattanooga 11, Tenn.—Phone: OXford 8-3021 
UTAH—J. Vaughn Wilcox, Springville, Utah—Phone: HUnter 9-5541 
VIRGINIA—Jack W. Begley, Bluefield, W.Va.—Phone: DAvenport 7-8376 
WEST VIRGINIA, CENTRAL— 

Ben Teano, Oak Hill, W.Va.—Phone: HObart 9-9544 
WEST VIRGINIA, NORTHERN— 

Dale Christopher, Morgantown, W.Va.—Phone: 9503 

Stewart Edwards, Waynesburg, Pa.—Phone: 1734 
WEST VIRGINIA, SOUTHERN— 

Jack W. , W.Va.—Phone: DAvenport 7-8376 

Donald L. Leibee, Belfry, ‘Ky. —Phone: Williamson, W.Va. AD 7-4468 
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DROP BOTTOM 


4 wheel or 8 wheel 


ROTARY DUMP 


4 wheel or 8 wheel 


MAKES ALL THREE 


No matter what type of car your mining operations call for QC f has a car to fit your 
needs. QC f mine cars are built in all types and sizes from 2 to 30 tons, or more. 

For safety, low maintenance and high speed constant haulage all QC f mine cars have 
special features developed through many years of experience in design and manufacture. 
Anti-friction bearings in the load-support wheels permit safe high speed from loading 
point to unloading point and back again for more. Automatic couplers make car handling 
safer and faster. QC f double-action spring bumpers lower maintenance on everything 
from trackage to locomotive...provide smoother, safer hauling. 

For complete information about the full line of QC £ Constant Haulage Mine Cars 

in all sizes and types contact the nearest QC f sales office or discuss your haulage 
problems with one of our sales representatives. 


AMERICAN CAR AND FOUNDRY | 3:20 
Division of QC f Industries, Inc. | civ? 
WEST VA 


750 Third Avenue, N.Y. 17, N.Y. ST. LOUIS 


SAN FRANCISCO 


| 
END DUMP 
| 
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LOOK-they’re os 
interconnectable! 


O-B “cap screw” 
cab/le connectors 


you can connect this... 


@ to any other single conductor cable 
@ either copper or aluminum 

@ from 4/0 to 1,590,000 CM 

@ same size or different size 

@ straight-thru, tap-off, or three-way 

@ simply by tightening two cap screws! 


When you leave one of these O-B connector halves 
semi-permanently attached to the ends of your 
cable, you can make any of the above connections 


in a minute or two simply by tightening two cap 
screws. All connectors have ample strength, cur- 
rent-carrying capacity equal to or exceeding that 
of the cables themselves. Smooth, slim contours 
tape easily, drag over rough bottom without snag- 
ging. Ask your local O-B representative or write 
us today for more information. 


Straight-Thru Connector 


OHIO BRASS COMPANY ee MANSFIELD, OHIO 
Canadian Ohio Brass Co., Ltd., Niagara Falls, Ont. 


COUPLER AND CAR EQUIPMENT + LINE MATERIALS 


Tee Connector 


: 
= 
y 
at 
4 
By 
3 
> 
Three-Way Plate 
> 
= 
HOLAN 
46829-M 


FIRST CHOICE 


in tough stripping operations 


HEN 
Heavy Duty Mining Buckets 


GREATER work capacity 
GREATER endurance 


GREATER production at a 
lower cost-per-ton 


4% to 14 Cubic Yards With or Without Perforations 


HENDRIX MANUFACTURING CO., Inc. 


MANSFIELD, LOUISIANA 


¢ 
aM 
HIGHER ARCH - WIDER FRONT - TAPERED BASKET - GREATER STRENGTH 
| 
| 
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Rochester Pittsburgh Coal Co., Ernest Mine Preparation 
and Thermal Drying Plant. 


Westmoreland Coal Co., Hampton No. 4 
Preparation and Thermal Drying Plant... 
440 TPH of 5” x 0 coal. 


Jewell Ridge Coal Corp., Jewell Valley 
Preparation and Thermal Drying Plant. . 
160 TPH of %” x 0 coal. 


Rochester & Pittsburgh Coal Co., O'Donnell 
Mine No. 2 Preparation and Thermal 
Drying Plant... 400 TPH of 5” x 0 coal. 


Massey Coal Mining Co., Ben Creek No. 2 
Preparation Plant...120 TPH of 4” x 0 coal. 


Write for Brochures 
describing complete Prepa- 
ration Plants or Processing and 
Thermal Drying equipment. 


HEYL & PATTERSON, inc. 


55 FORT PITT BLVD., PITTSBURGH 22, PA. 


COUNT Ow NETL & Pat 


"OR 
_...and now No. 5 just completed 
Re 
-. 
| 
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MINE DE-WATERING HOSE 


Withstands high pressures 
to keep the crushing plant working 


The crushing plant, located in the pit area of one of the world’s largest 
metal mines, must be kept dry despite frequent, heavy rains. To do this 
requires an average pumping output of 7,500 gallons per minute, using 
“U.S.” wirecord-built Mine De-Watering Hose. 

This hose is mounted on floating rafts, where its extreme flexibility allows 
it to rise and fall with the water. Yet despite its flexibility, it withstands 
pressures up to 350 lbs.—as compared with the 250-lb. top pressures of 
conventional fabric-built hose. 

U.S. Mine De-Watering Hose is the one sure way of controlling sub- 
terranean streams within the mine, as well as controlling heavy rains and 
snows that could cause floods and work stoppage. The dependable stamina 
of this hose is one reason why U.S. Rubber is the largest manufacturer of 
the widest range of industrial rubber products serving industry. 


e 
When you think of rubber, think of your “U.S.” Distributor. Note flexibility of 
He’s your best on-the-spot source of technical aid, quick delivery U. S. Mine De-Watering Hose 


and quality industrial rubber products. 


Mechanical Goods Division 


WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N.Y. In Canada: Dominion Rubber Company, Ltd. 
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ENEMY OF WEAR, 
DOWN TIME AND WASTE 
AT BUCKHORN MINE 


STA 


Quick facts about 
STANOLITH Grease MP 


@ Capable of providing superior 
lubrication over a wide range 
of applications 


@ Water resistant 
@ High temperature resistant 


@ Pumpable in grease gun or 
pressure system 


@ Mechanically stable 


Processing plant of Bell & 
Zoller’s Buckhorn Mine, 
Johnston City, Illinois uses 
STANOLITH Grease MP. 


Situation: As with every underground 
mine, equipment at Buckhorn Mine is sus- 
ceptible to wear unless moving parts are 
protected with a grease film that stays in 
place regardless of heat, water or dirt. 


What was done: Buckhorn Mine manage- 
ment knew where to turn for assistance on 
lubrication and experienced advice on how 
to protect equipment from wear. They called 
on Standard Oil mine lubrication specialist 
Hervie Dillingham. Hervie recommended 
STANO.LITH Grease MP. This lithium grease 
is particularly suited to mine lubrication 
jobs because of its (1) ability to shield parts 
from grit and dirt, (2) resistance to both 
high and low temperatures and (3) resist- 
ance to water wash out. STANOLITH Grease 
MP holds its consistency even under the 
severe working conditions encountered in 
the lubrication of mine equipment. With its 
ability to provide lubrication over a wide 
range of applications, fewer greases need 
to be inventoried. One drum of grease in- 
stead of many different ones reduces costs, 
saves handling on the job, eliminates appli- 
cation mistakes. 


What you can do: Let a Standard Oil lub- 
rication specialist help you find ways to 
eliminate your lubrication problems. One of 
these men is on the staff of each of the 48 
district offices in any of the 15 Midwest and 
Rocky Mountain states. Or write Standard 
Oil Company (Indiana), 910 South Mich- 
igan Avenue, Chicago 80, Illinois. 


You've got to get down 
there to see the problem. 
Standard’s Hervie Dilling- 
ham does just that. Hervie 
has experience and train- 
ing to know what's needed. 
He has been providing 
technical service to mines 
for more than 20 years. 


you ExpecT more FROM | STANDARD awo you Ger 
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~ In MEXI CO, and throughout the world. 


Christensen’s there with the right bit — on time. 


World-Wide 


Sales Offices and Plants: 
ARGENTINA 
ADRIAN BOLLAND Y CIA. 
Avenida Pte. R.S. Pena 832 
Buenos Aires, Argentina, S.A. 
AUSTRALIA 


COMMERCIAL ENTERPRISES 
337 Queen Street 
Brisbane, Australia 


BOLIVIA 


CORPORACION PAN AMERICANA S.A. 


Edificio Bernardo 4° — 21 
Avenida Camacho, Casilla 955 
La Paz, Bolivia 


CANADA 


CHRISTENSEN DIAMOND PRODUCTS 
CO. CANADA INC. 

1141 Main Street West 

North Bay, Ontario, Cancda 


Diamonds Mean, “Less cost per foot.” 


CARISTENSE 


MAIN OFFICE AND PLANT 1937 SOUTH 2nd WEST 
P. O. BOX 387 SALT LAKE CITY, UTAH 


CHILE 


W. E. GRAHAM 
Casilla 13119 
Santiago, Chile 
+ FRANCE 
CHRISTENSEN DIAMOND PRODUCTS 
(FRANCE) 
62-64 Boulevard Gallieni 
Villeneuve-la-Garenne 
Seine, France 
GERMANY 
CHRISTENSEN DIAMOND PRODUCTS 
GMBH 
Braunschweiger Heerstrasse 61 
Celle, West Germany 
+ JAPAN 
NIPPON CHRISTENSEN 
DIAMOND PRODUCTS CO. 
28, 4 Chome Higashi Kamata 
Ohta-Ku, Tokyo, Japan 


* 


DIAMOND 
PRODUCTS 
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* MEXICO 
CHRISTENSEN DIAMOND PRODUCTS de MEXICO 


P. O. Box 57 
San Bartolo Naucalpan 
Estado de Mexico 


“PERU 


WOODUL HNOS, S.A. 
Apartado Postal 3154 
Jiron Union 284 
Lima, Peru, S.A. 


PHILIPPINES 


ALLIED MACHINERY & CONSTRUCTION 
SUPPLY CO. 

417 Dasmarinas Street 

Manila, Philippines 


VENEZUELA 


MINAS, SONDEOS Y EXPLORACIONES C.A. 
Edificio Atlas No. 504 

Puente Republic 

Caracas, Venezuela 


* Designates Manufacturing Plants 


Christensen’s new Mexico City. 
manufacturing plant and sales office 
assures you of the same high quality 
products and fast, dependable serv- 
ice identified with all Christensen 
plants and sales representatives 
throughout the world. For detailed 
information on our complete line of 
drilling and coring equipment, 
write or call Christensen today. 
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The “EUG” 


C-S 


Crawler... 


a brand new w & ye year old! 


Here are just a few of the many features that put this new C-6 "Euc” 
years ahead of competitive crawlers: 


Proven Torqmatic Drive... performance 
tested and proved in thousands of Euclid earth- 
movers on the toughest jobs. 


Full Power Shift... no master clutch... 
easy operation and “fast as a fox” maneuver- 
ability that cuts work cycle time. 


Fast, Positive Response... common steer- 
ing and braking control, plus Torqmatic Drive for 
smooth operation on all tractor work. 


Better Track Alignment... track roller 
frames are pivot mounted ahead of final drives 

. advanced design of front equalizer bar main- 
tains positive alignment. 


Low Maintenance Costs... easy accessibility of major compo- 


nents... 
lube points... 


no adjustment of steering clutches and brakes required... 
dry type air cleaner... 


. fewer 


7 track rollers...no tractor 


weight on final drives ... recoil system eliminates mechanical springs. 


No other Euclid product has ever had the thorough testing 
—both on proving grounds and on actual jobs—that the 
C-6 tractor has undergone during the last 5 years. All of the 
product refinements and improvements resulting from this 
exhaustive test program, plus Euclid’s really new concept of 
crawler design, make C-6 performance a new standard for 
comparison in the 200 h.p. tractor class. 


GENERAL 
MOTORS 


Have your Euclid dealer give you the facts and figures 
on the C-6... compare performance as well as specs 
with any tractor in its class and you'll see what this new 
standard of tractor versatility can mean to you in better 
production and return on investment. 


EUCLID Division of General Motors, Cleveland 17, Ohio 


EUCLID EQUIPMENT 


FOR MOVING EARTH, ROCK, COAL AND ORE 
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MACHINES 
THAT 

MAKE 
ENGINEERING 
DREAMS 
COME 

TRUE 


New contro! 


brings 


automatic supervision 
to the 
COMPRESSOR PLANT 


(left) "Tendamatic control of this two-stage heavy-duty air 
compressor, an Ingersoll-Rand type XLE packaged unit with 
built-in motor, assures maximum protection of capital 
investment, maximum manpower utilization, continuity of 
production and lower maintenance expense. * 
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Ingersoll-Rand’s new ’Tendamatic control is like a tire- 
less attendant who keeps inspecting and checking the 
operation of the compressor every second. 


All you need to do is push the “start” button on the 
control console. The ’Tendamatic does everything from 
then on. You walk away knowing that the compressor is 
in good “hands”. And here’s why: 

This completely automatic control system anticipates 
operating difficulties before they develop. It keeps an eye 
on air pressure and temperatures... lubricating-oil pres- 
sure and temperature...the cylinder lubricator...checks 
the float level in the condensate trap. It checks for leaking 
valves and mechanical failure of running parts. 

Anytime there is a variation from normal compressor 
operation, the ’Tendamatic identifies the nature of the 
malfunction and gives you audible and visible warnings 


in time to take corrective measures. If the warning is 
ignored or forgotten, ’Tendamatic shuts down the com- 
pressor before any damage results. If oil pressure fails 
or if any vibration occurs, it stops the machine at once 
without advance warning. 


These built-in safeguards entirely eliminate routine 
inspection and supervision...detect trouble before it can 
do any harm to the compressor... put all maintenance on 
a low-cost preventive basis. 


For almost 90 years, Ingersoll-Rand has been making 
engineering dreams come true—with the constant improve- 
ment of I-R equipment to meet or anticipate the changing 
needs of America’s growing industries. When you need 
equipment for compressing air or other gases, moving 
liquids, condensing steam, drilling rock, creating vacuums, 
or for industrial cooling, think first of Ingersoll-Rand. 


’Tendamatic control is available only on Ingersoll-Rand air and gas compressors 


-817 


GAS & DIESEL ENGINES e PUMPS eo AIR & ELECTRIC TOOLS 
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Ingersoll -Rand 


11 Broadway, New York 4, N. Y. 


e CONDENSERS e VACUUM EQUIPMENT e ROCK DRILLS 
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Bumps and dips are taken in stride by the Joy 18 SC. Car 
bends with the floor to maintain traction and avoid “‘roof- 


ing.”” Hydraulic ‘traction boosters’”” can be engaged when 
extra effort is needed on bad bottom or steep grades. 


SIX-WHEELED DESIGN SELECTED AT 
BARNES AND TUCKER MINE NO. 15 


Revolutionary Joy 18SC Shuttle Car Sets Haulage Records 


The value of the hinged-center design in shuttle cars 
has been thoroughly proven at the No. 15 Mine of 
Barnes & Tucker Coal Co. Improved trip time and 
increased capacity enabled Joy 18 SC Shuttle cars 
to establish haulage records in the mine. 

Mine management attributes the outstanding per- 
formance to the ease with which the cars can be 
operated. The 18 SC cars are averaging more trips 
per shift, because the operators find they can tram 
at top speed in comfort and safety. Sitting between 
the wheels, they get a smoother ride, and needn’t 


worry about “roofing.” Since the car bends in the 
middle, it hugs the floor on bumps and dips. This 
not only prevents damage from striking the roof, 
but also gives extremely good traction. 

Based upon the excellent results at Barnes & 
Tucker, and other mines, Joy is certain that another 
pioneering effort has paid off underground. The 
hinged design has proven that it can increase haul- 
age efficiency in low and medium seams, and is the 
car of the future in this type of operation. Let your 
Joy representative give you complete details. 
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Operator gets better pro- 
tection riding between 
wheels on the 18 SC. 
This, plus easy steering, 
enables him to tram at 
top speed al! the way. 


Straight-through con- 
veyor gives 30-second 
unloading time for 4 ton 
loads at Barnes & 
Tucker No. 15. 


WORLD'S LARGEST MANUFACTURER OF 
UNDERGROUND MINING MACHINERY 


Joy Manufacturing Company 

Yes . Oliver Building, Pittsburgh 22, Pa. 

Coal Drills Coal Loaders Coal Cutters Shuttle Cars | Continuous Miners | !n Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario 
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At the Maumee Collieries in Indiana... 


ANACONDA SHOVEL CABLE 
HAS A RECORD: 
10 YEARS ON THE 
ROCK PILE! 


Anaconda's SH-D Cable gives many years of dependable 
service in spite of heat, moisture, kinks, rocks and runovers! 


How many shovel cable hazards can you count in this picture from the Maumee 
Collieries? Rocks ... moisture .. . kinks . . . danger of runovers—they’re all there. Yet 
the first installation of Anaconda’s rugged SH-D Shovel Cable has resisted them all— 
for 10 long years! 

It’s proof again of the way Anaconda’s in-the-field experience with Shovel Cable 
pays off in a superior cable for you. The important knowledge gained from use and 
testing of SH-D Cable on the job in our own mines goes into the design and manufac- 
ture of Anaconda Shovel Cable. 

For example, the insulation is Anaconda Butyl (AB). Nothing can beat it for with- 
standing ozone, heat and moisture. Patented rubber cores cushion the ground wires 
and help prevent breaks from kinks and runovers. SH-D has a neoprene jacket that is 
exceptionally tough and abrasion-resistant. And every design, every component has 
been job-tested—your assurance of superior quality and performance. 

Call on the Man from Anaconda with your cable problems. Or see your local 
Anaconda distributor. For new descriptive Bulletin DM-5818, “Anaconda Security- 


flex Portable Cables for the Mining Industry,” write: Anaconda Wire & Cable Co., 
25 Broadway, New York 4, New York. 


59212 


For a decade, the Anaconda SH-D Shovel Cable you see here has been giving 
dependable service for the Maumee Collieries, Jasonville, Indiana. Its wae 4 
superior design features enable it to resist on-the-job hazards that would knock 
out ordinary shovel cables. 


ASK THE MAN FROM 


ANACONDA 


FOR SHOVEL CABLE 
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CFeI Rock Bolts with Pattin Shell 
give maximum anchorage 


The Image of CF&I stands for a line of quality steel prod- 
ucts that are prominent in the mining industry. 

One of these—CF&I Expansion Rock Bolts with Pattin 
Shells—are widely used because of several exclusive design 
features. The double expansion of Pattin Shells gives par- 
allel contact along the entire length of the hole, thus en- 
suring maximum anchorage in any type of rock. The Pattin 
design provides a maximum resistance to load with min- 
imum displacement. 

High strength steel—made to American Standard Spe- 
cifications for roof bolting materials— provides an ample 
factor of safety. And CF&I Rock Bolts have been fully 
safety-tested, thoroughly proven in use. 


Maximum utilization of available work space and 
ventilation facilities is possible with CF&I Rock Bolts, 
since cumbersome, space-consuming timbering methods 
are often unnecessary. When used with CF&I’s Realock 
Metallic Fabric for lagging, CF&I Rock Bolts offer proved 
initial-cost savings up to 35% over timber set costs. 


CF&I Rock Bolts with right hand threads are available 
in 34”, %” and 7%” diameters, and in four different sizes 
of Pattin Shells. The 34” bolts are also made with left 
hand threads for tightening by drilling machines. 


CF&I also makes a complete line of 1” Wedge Type 
Rock Bolts, as well as 34” expansion type slusher pins. 


OTHER CF&l STEEL PRODUCTS FOR THE MINING INDUSTRY 
CF&I Grinding Balls CF&I Grinding Rods Mine Rail and Accessories CF&I-Wickwire Rope * CF&l Industrial Screens CF&I Grader Blades 


=) A 20-minute Rock Bolting color movie "Make Mine Safety" is available for showing at no charge, through the CF&I office nearest you. 


STEEL. 
In the West: THE COLORADO FUEL AND IRON CORPORATION—Albuquerque * Amarillo * Billings * Boise * Butte * Denver * El Paso * Farmington (N.M.) * Ft. Worth * Houston 
Kansas City * Lincoln * Los Angeles * Oakland * Oklahoma City * Phoenix * Portland * Pueblo * Salt Lake City * San Francisco * San Leandro * Seattle * Spokane * Wichita 
In the East: WICKWIRE SPENCER STEEL DIVISION—Atlanta * Boston * Buffalo * Chicago * Detroit * New Orleans * New York * Philadelphia 


MINING PRODUCTS 


THE COLORADO FUEL AND IRON CORPORATION 
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EDITORIAL 


ROBERT W. VAN EVERA, Editor 


JANUARY 1960 


Inflation and International 
Gold Payments 


Increasing attention in recent months has been 
given by the business press to the problem of the 
balance of payments. R. Buford Brandis, chief econo- 
mist of the American Cotton Manufacturers Institute, 
at the First National Conference of the Trade Rela- 
tions Council last October, described the trend in the 
United States international payments position as 
“clearly an economic development of the first import- 
ance,” and in a recent address, Ray L. Reierson, vice 
president and chief economist of Bankers Trust Co., 
New York, said that “though no crisis is at hand, the 
balance of payments problem is indeed too serious to 
be ignored any longer.” 

This is a many-sided problem, and it is particularly 
related to the serious matter of inflation which has 
puzzled economic planners off and on throughout 
history—and more notably since 1934 when exchange 
for gold, the universal international monetary stand- 
ard, was denied to our citizens as backing for U. S. 
paper currency. It is, of course, still unlawful, with 
minor exceptions, for Americans to own gold, and 
those few who can produce it at present-day high 
costs are required to turn it over to the United States 
Government at the same exchange rate, thirty-five 
dollars per ounce, that was set back in 1934. 

According to Brandis and others participating in 
the recent Trade Relations Council Conference— 
including Franz Pick, an international monetary au- 
thority who spoke to the mining industry at the 1957 
AMC Convention in Salt Lake City—the U. S. gold 
reserve now has a balance of $19.4 billion, $5.2 
billion less than ten years ago. About $12 billion of 
this is mortgaged to foreign governments holding con- 
vertible dollar assets. In addition $6 billion of private 
foreign short-term investments exist and can be ex- 
changed for gold in our reserves after transferring 
them to one of the foreign central banks. That totals 
about $18 billion in obligations, leaving us a cushion 
of about $1.4 billion—internationally. 

Our monetary laws call for the treasury to maintain 
gold backing for our currency at 25 per cent of the 
outstanding banknote circulation—estimated by Pick 
to be an additional $8 billion required in reserve. 
Thus our obligations exceed our total reserves by some 
$6 to $7 billion. 

It is fortunate that the matter isn’t so direct or 
simple as to leave only the recourse of declaring na- 
tional bankruptcy, but nevertheless corrective action 
is imperative. 


JANUARY 1960 


Reierson, in the same address quoted above, said, 
“whereas the net balance of payments deficit aver- 
aged around $2 billion a year in the early and middle 
1950’s and almost disappeared in 1957, it increased 
to almost $3.5 billion in 1958 and is likely to be in 
the $4 billion range in the current year [1959]; in 
fact it may be above $5 billion if our contribution to 
the International Monetary Fund is included.” This 
deficit is, in turn, made up of several factors, among 
which are our total imports from foreign countries, 
foreign aid, capital investment abroad, and U. S. 
military and defense spending abroad—to the extent 
that they overbalance our exports. In final summa- 
tion, we are spending, giving away, or investing far 
more money in foreign countries than we are selling 
or otherwise earning in those countries. Such a trend 
cannot be allowed to continue much longer. 

So it is more than a question of gold economics— 
though the importance of pure monetary policy is 
paramount. Also involved are such critical considera- 
tions as our domestic wage-price spiral, which is still 
going on and is now pricing American goods out of 
international markets; our tariff policies, and the 
foreign aid program. Domestically our Government 
has lived beyond its means in most of the past thirty 
years, and internationally we have been doing the 
same for nearly twenty. How are we going to reverse 
this trend? 

Wise and reasonable guideposts to corrective action 
are pointed out in the American Mining Congress 
Declaration of Policy—published in full in the Octo- 
ber 1959 issue of Mining Congress Journal—which 
covers tariffs; other matters relating to inflation such 
as taxation, Government expenditures, Government 
reorganization and labor relations; and gold, silver 
and monetary policy. 

In the case of gold, the Mining Congress policy 
declaration recommends that: 


“1, The restrictions on the purchase, ownership and 
sale of gold by United States citizens be abol- 
ished. 

“9. The Administration recognize the historical and 
traditional confidence in gold and silver as mone- 
tary metals throughout the world, and as part of 
its foreign policy aid other governments in re- 
storing gold and silver coinage—and currencies 
convertible into gold—as a standard of value 
and as a circulating medium. 

“3. Congress fix the ratio at which the dollar and 
gold are to be made fully convertible and take all 
steps necessary to provide for the orderly restora- 
tion of the gold standard. 

“4. The Treasury, prior to restoration of full con- 
vertibility, cease sales of gold for industrial uses.” 
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An inspection of open pit 
lignite mines in West Germany 
reveals: (1) conveyor transpor- 
tation is replacing rail haulage 
for coal and overburden, (2) 
wheel excavators range from 
one-man units handling 200 
tph to giants capable of digging 
130,000 yd per day, and (3) 
very high-speed flexible con- | 
veyor units have been devel- 
oped and conveyor designs are 


rapidly being improved 


NE of the prime objectives of 
mines all over the world is to 
move dirt at the lowest possible cost. 
Whether it is hoisting gold ore 6000 
ft vertically in 


South Africa or 
throwing over- 
burden 300 ft 


behind you in a 
strip coal mine in 
Illinois, the prob- 
lem is the same 
—the transporta- 
tion of material. 
which is one of the largest items of 
cost in mining. 

United States Borax & Chemical 
Corp. operates an open pit borax 
mine at Boron, Calif. Engineering 
studies and cost projections show that 
as time goes on, conditions in the pit 
become continually less favorable for 
conventional rubber-tired haulage be- 
cause of increasing depths and ever- 
lengthening hauls. For several years 
the mining staff at Boron has been 
studying alternate methods of excava- 
tion and transportation in order to ar- 
rive at the best possible scheme for 
the existing conditions. 

One of the most attractive ap- 
proaches to the transportation of 
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GERMANY'S ANSWER 


Low Cost 


Dirt Moving 


Assistant Mine Superintendent 
United States Borax & Chemical Corp. 


By R. E. KENDALL 


large quantities of earth at low cost 
is the conveyor system. However, 
there are many difficulties involved. 
The use of conveyors in open pit 
mines in the United States, except 
for the haulage or crushed ore, is 
limited. Operating experience and the 
technical data for high-tonnage, 
high-speed belts is difficult to get and 
therefore, planning and engineering 
is a serious problem. Also the prob- 
lem of feeding the conveyor belt, 
which is a continuous transportation 
machine, with conventional excavat- 
ing equipment such as shovels, which 
are intermittant in operation, intro- 
duces serious objects. If material is 
to be hauled continuously it should be 
excavated continuously. 

The bucket wheel excavator is one 
of the most attractive looking devices 
for feeding a conveyor, because it 
digs continuously and has conveyors 
inside it to pass material from front 
to rear, so connecting the two be- 
comes a relatively simple matter. 

In the open pit lignite mines of 
Germany a great deal has been done 
with wheel excavators, where they 
were Originally developed, and with 
conveyors the two are being used 
together with great success. 


What They Are Doing in Germany 


A mine inspection trip to Germany 
in the spring of 1959 revealed the 
following important facts: 


transportation is 
rapidly supplanting traditional 
rail haulage for both coal and 
overburden in German pits. 
Wheel excavators range in size 
from one-man rigs with capaci- 
ties of 200 tph to giants capable 
of digging 130,000 yd per day 
from a 150 ft high face. 

You have to throw away the book 
on conveyor practice. The Ger- 
mans are running miles of belts 
at from 800 to 1200 fpm. They 
gave up the 20° troughing idler 
in favor of the 30° idler years 
ago and their transfer point de- 
sign is constantly improving. 
They can move a 2000 ft long 
conveyor 200 ft closer to the pit 
face and have it running again in 
eight hours. Conveyors mounted 
on crawlers serve as a_ flexible 
link between the excavator and 
the belt system—flexible enough 
to follow a continuously moving 
excavator in the pit. 


(1) Conveyor belt 


(2) 


(3) 


Germany gets most of her electric 
power from lignite and the open pit 
lignite mines are of supreme impor- 
tance to the German economy. The 
mines are too deep and the coal too 
thick to dump the overburden di- 
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Panoramic view illustrates a typical arrangement of pit equipment for excavating and transporting overburden by means of the 
bucket wheel excavator and crawler-mounted as well as shiftable field belt conveyors 


rectly behind the mining operation, 
as in our middle western strip coal 
fields. Mines are developed on the 
multiple bench system and, in that 
respect, are more similar to an iron 
ore or copper pit than they are to a 
strip coal operation. For this reason 
development of the wheel has taken 
different paths in Germany and 
America, with each borrowing ideas 
from the other. 


American and German Wheels 


The American wheel culminates in 
a 3500 yd per hr machine recently 
put into service. It is designed 
specifically for strip mining in that 
spoil is dumped directly behind the 
excavator by means of a long stacker 
boom which pivots on a common base 
with the digging ladder. The Ger- 
man machines have separate pivot 
points and swings for the ladder and 
tail boom, because the tail has to dis- 
charge into a motionless railroad car 
or conveyor hopper while the digging 
end is constantly swinging. This 
latter type of machine has not yet 
been built in the United States. The 
Germans are exporting considerable 
numbers of them and they are in use 
in lignite mines in Italy, Yugoslavia, 
India, Greece, Australia and Indo- 
nesia, in diamond fields and copper 
pits in Africa and in the bauxite de- 
posits of Surinam. 

For a given output, the size and 
weight of a wheel varies considerably 
with the job it must do. Hourly ca- 
pacity per ton of weight means noth- 
ing unless other factors are taken into 
consideration, such as length of 
reach and digging height. A typical 
medium sized German excavator has 
a 20-ft diam wheel with eight half-yd 
buckets discharging at 60 buckets per 
min and has a service weight of 
520 tons. It has a reach of 40 ft 
above the pit floor and 16 ft below, 
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with a practical output of about 1300 
bank yd per hour when used in con- 
junction with a belt conveyor sys- 
tem. The practical output is de- 
termined as much by the conditions 
of the job as by the machine itself. 
In general, a well designed conveyor 
setup will permit a 25 percent in- 
crease in output over a train haulage 
simply because the machine can run 
a greater percentage of the time. 

In Germany the wheels are built to 
the miners’ specifications. One wheel 
working in the Rhineland can dig a 
bench 150 ft high and 60 ft below 
track level for a vertical range of 
210 ft. On the larger machines the 
output varies between 3000 and 6000 
yd per hr. In short, output to weight 
ratio is really a matter of the buyer’s 
choice. 


Why the Wheel? 


Advantages of the wheel in strip 
coal mining have already been proven 
in the United States. But what about 
the operator who has to haul his 
material? If you have a stripping or 
mining operation that has material 


The digging end of 
a 2000-cu yd per hr 
wheel excavator is 
shown working below 
grade. Note that the 
buckets are reversed 


that will go on a conveyor belt, and 
in which haulage costs are high in 
proportion to total costs, you should 
consider the wheel. They are eco- 
nomical excavators, but there are 
many other ways to dig dirt. The 
prime advantage of the wheel is that 
it makes a natural combination with 
conveyor belt haulage. It slices up the 
dirt in small pieces and delivers ma- 
terial continuously to the belt. 

The Germans have ideal material 
in which to use wheel excavators; 
over-burden is mainly fine and sandy 

easy digging. For many years the 
wheel was considered to be appli- 
cable only in lignite, which is soft 
and cuts well, but the gap between 
what a wheel will do and what a 
shovel will do is narrowing. A prop- 
erly designed wheel will cut hard 
shale that would normally be blasted 
for shovel stripping and development 
of the chain-backed bucket has made 
its use possible in wet sticky clay. 

Consensus of opinion is that the 
wheel should stay away from hard 
rock, except for seams up to a foot 
thick imbedded in soft material. 
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However, the cutting force on bucket 
teeth is constantly being increased by 
the use of heavier drive motors and 
improved design and, if progress in 
the next five years equals that of the 
last five years, the wheel excavator 
will be doing many jobs considered 
impossible today. 


Conveyor Speeds Up to 1600 FPM 


The use of conveyor belts for high 
capacity transportation of ore and 
waste in German open pits got started 
less than ten years ago, but the 
progress has been tremendous in that 
short time. One mine with a com- 
pletely portable system for handling 
overburden uses steel cord belts with 
a capacity of 15,000 tons per hr run- 
ning 1000 fpm. The operators have al- 
ready moved 60,000,000 tons on this 
belt and expect to get over 200,000,- 
000 tons on it before it wears out. 

There are two things that create a 
lasting impression on first seeing a 
German conveyor-equipped pit. The 
belts run fast and the conveyors are 
extremely flexible and easy to move. 
Speeds on long conveyor runs are 
from 800 to 1200 fpm and on stack- 
ers the speeds go up to 1600 fpm. 
This compares with our present 
practice of running belts 500 to 600 
fpm, although in the last three 
years a few have been put into op- 
eration at 800. German engineers and 
operating people say the limit has 
not been reached yet and that the 
limiting factor is not the belt itself 
but the way material rides on it. 

For a given tonnage a fast belt 
permits a less expensive drive, a nar- 
rower belt width, and a belt with a 
lower tension rating. It saves in 
weight and structure and in general 
first cost is less. On many applica- 
tions, such as on a long suspended 
stacker boom, there is no other eco- 
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The face conveyor 
is shifted three to six 
ft at a time by a 
side - boom - equipped 
tractor. A roller de- 
vice is attached to a 
90-Ib rail which is an 
integral part of the 
conveyor frame, and 
the tractor moves 
down the conveyor 
line at speeds up to 
12 mph, dragging the 
conveyor into its new 

position 


nomical alternative. In a conveyor- 
equipped open pit mine, with long 
distances to travel and high tonnages 
to handle, high speed is almost a 
necessity in order to keep the first 
cost down. 

High speed is not an unmixed 
blessing, because you can get into a 
lot of new troubles for which you 
won't find the cure in conveyor hand- 
books. The Germans have done a 
great deal of work toward making 
high speed belt haulage a success in 
their country and we should profit by 
their experience. 


Transfer Point—Heart of System 


The transfer point is the heart of 
the conveyor system. No effort should 
be spared to get as near perfect as 
possible transfer of material from one 
belt to another, and in this connection 
there are three things in particular 
to look out for: 

(1) Get the free fall as low as pos- 
sible. 

(2) Load the belt on center and in 
the direction of travel. 

(3) Keep skirts and chuting from 
rubbing on the belt. 

Lowering the free fall can be done 
in several ways. First, get the head 
pulley of the feeding belt as close to 
the following belt as possible. On 
many of the new portable drives in 
Germany the head pulley is small and 
runs at idle, with no drive motor. 
The drives are on snub pulleys to the 
rear of the head section which per- 
mits the head pulley to project out 
in front of the main structure 15 or 
20 ft with no interfering supports. 
The cantilevered projection is on a 
pin joint and with an adjustable brace 
the head pulley can be raised or 
lowered to get exactly the transfer 
wanted. 

If this can’t be done satisfactorily, 


a short transfer belt is put in be- 
tween to break the fall and to give 
the proper velocity and direction for 
a good feed. If the material is lumpy 
or rocky, and impact damage might 
be severe, high speed roller grizzlies 
are sometimes used, which let fines 
fall through and provide a cushion 
for rocks which follow. 

Loading characteristics of a stream 
of moving material varies with the 
quantity on the belt, and the Ger- 
mans almost always put an adjustable 
deflector or splash plate in front of 
the head pulley to make the dirt fall 
vertically to a precise point on the 
next belt or feeder. This is absolutely 
essential on angular transfer points. 

One operator in Bavaria has 
worked out an ingenious scheme for 
eliminating skirt wear. At the trans- 
fer point he put in extra troughing 
idlers and got the belt into a deep 50° 
trough. With a trough this steep chute 
skirts can be kept over an inch away 
from the belt without getting spill- 
age or scuffing. 

One thing is certain; the old style 
enclosed chute transfer point for a 
high tonnage belt is out because the 
least hang-up will cause a monumen- 
tal spill before anyone notices it. 


Unitized Idler Support Sections 


Conveyors are no good in a min- 
ing operation unless they can be 
readily shifted to follow the progress 
of the work. The full value of a con- 
veyor system is not realized until the 
belt runs all the way from the ex- 
cavator to the loading dock or the 
waste dump. Present standard Ameri- 
can conveyors are not readily adapted 
to do this. 

The German scheme is radically 
different from anything seen in this 
country—the most striking difference 
is that no concrete foundations are 
used. All conveyor structures, in- 
cluding drive sections, are mounted 
on sleepers or steel sleds and are 
readily movable. Idler support frames 
are unitized and are about 15 ft 
long. Each section contains four 
troughing idlers and two return 
idlers. 

The frames are set on ties and the 
only physical connection from one 
frame to the next is the rubber belt 
since there is a 214-ft gap between 
sections. It is done to provide a non- 
rigid framework so that the whole 
structure can be shifted without dis- 
mantling and, at the same time, with- 
out warping or bending the frame. 
This last requirement must be satis- 
fied in the design of a movable open 
pit conveyor. 
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2000-Ft Conveyor Shifted 200 
to 300 Ft in 8 Hours 


The only ground preparation re- 
quired for this type of conveyor is a 
graded roadway. Vertical control is 
not too important as the conveyor 
runs can follow, to a great extent, the 
natural irregularities of the ground. 
Horizontal control for line is pro- 
vided by an offset stake line run in 
with a transit. Semipermanent con- 
veyors are set on ties only, while the 
shiftable conveyors in the pit and at 
the dump are provided with a set of 
90-lb railroad rails running on the 
ties on either side of the conveyor 
structure. The rails serve a double 
purpose by providing a track for 
movable transfer stations and tripper 
cars and a means for shifting the 
conveyor. 

The conveyor is shifted by a trac- 
tor, usually rubber-tired, with a side 
boom attachment. After a roller de- 
vice is attached to one rail, the rail is 
picked up slightly off the ground and 
pulled toward the tractor. As the 
tractor moves down the belt run par- 
allel to the conveyor at speeds up to 
12 mph, the rail, and consequently 
the whole structure, is warped in an 
undulating motion. When the tractor 
reaches the end of the conveyor it 
simply reverses and repeats the op- 
eration in the opposite direction. 
Each pass shifts the whole conveyor 
from three to six ft and the process 
is repeated until the desired shift is 
completed. A complete conveyor 2000 
ft long can be shifted 200 to 300 ft in 
eight hours. The Germans have 
simply adapted the well known tech- 
nique of railroad track shifting to 
conveyors, but the whole secret of 
the operation is that the only actual 
bending takes place in the rail and 
not in the conveyor structure. 

The drive and tail sections are also 
portable and they are mounted on 
sheet steel sleds. The very largest 
drive stations are on crawlers. The 
only stress on a conveyor drive is in 
the direction of belt pull, and this is 
taken care of by anchored cables, 
which are tightened up on geared or 
ratchet hand-hoists. In the constantly 
shifting belts at the pit face, cable 
holddowns at the head and tail also 
provide tension for the belt. 


Preference for 30° Idler 


The Germans use 30° troughing 
idlers instead of 20° which are stand- 
ard in the United States. They say 
the 30° idler is definitely superior for 
high tonnage belts, since it allows a 
greater cross sectional load and helps 
keep the belt properly trained. Re- 
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Shown is a portable low-head drive section on skids. Note the overhanging, nonmotor- 
ized head pulley with adjustable deflector plate. The entire unit including the conveyor 
can be shifted by tractors without dismantling 


turn idlers are of many types, from 
plain steel to spiral wire to rubber 
disc, but most operators prefer the 
rubber disc because wet material does 
not build up on them. 

The German fabric conveyor belts 
are much the same as ours. However, 
although originally developed in the 
United States, the steel cord belt is 
finding more use in Germany than 
here. One mine has a single 48-in. 
belt run 6000 ft long with belting of 
steel cord construction to take care 
of the extremely high tension result- 
ing from the 1300-hp drive. The op- 
erator who has the 15,000 tph con- 
veyor system uses steel cord belts 
with no fabric in them whatever—he 
said that a fabric cord belt of the 
same strength would be so thick it 
would not be able to bend around 
anything but a giant head pulley. 

Suspension idlers are an American 
development and they may have an 
important future in open pit con- 
veying. They are particularly attrac- 
tive for lumpy or rocky material 
where shock loads can cause damage 
to the belt or idler supports. This type 
of conveyor was developed primarily 
for underground mine service, where 
a great deal of attention has been 
devoted to making conveyors easily 
portable. However, in an  under- 
ground mine the main concern is 
with extending the belt in-line or 
tearing it down and moving it, while 


the pit operator wants to shift it later- 
ally without dismantling. 

Several of the new conveying tech- 
niques, such as suspension idlers and 
rope belt conveyor structures, have 
yet to be proven in the hard competi- 
tion of the high-tonnage, high-speed 
conveyor league. 


Most New Stackers Crawler 
Mounted 

A conveyor equipped pit is not 
complete without a way to get rid of 
waste. The German pits are too deep 
to backfill directly, as in strip mines, 
and waste hauls run from a mile up 
to three miles. At a new lignite pit 
being developed in the Rhineland, 
90,000,000 tons will have to+ 
dumped above ground before there is 
room in the pit for backfill. 

Although there are quite a few rail 
stackers operating, most of the new 
machines are crawler-mounted. The 
dump is just the reverse of the pit 
face. The dump conveyor is on ties 
with rails for shifting and a self- 
powered belt tripper rides on the 
rails. The stacker tail boom picks up 
the stream of dirt from the tripper. 
The highest belt speeds are found on 
stacker booms, to minimize weight 
and give the stacker extra reach by 
lengthening the throw. Because the 
material is wet and slides easily, 
booms are long so that the angle of 
inclination can be kept at a minimum. 


A crawler-mounted stacker equipped with a 300-ft boom discharges 14,000 tph from 
an 80-in. conveyor running 1100 fpm. This unit is part of the largest excavator-belt- 
stacker combination in the world 
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Boom Stacker 

Length of boom 110 yds. 
Conveyor System 

Belt width 80” 

Belt speed 1125 ft./min. 
Aggregate power 3150 hp 


Overburden Handling System 


Stripped overburden arriving by rail is discharged into 
a trench and reclaimed by a bucket-wheel loader. A 
system of movable and stationary conveyors transports the 
reclaimed material to a giant boom stacker which dumps 
it into the worked-out area. Belt tripper, boom stacker, 
and the drive unit of the movable conveyor are mounted 
on crawler tracks. Daily capacity 130,000 cu. yds. of 
natural soil. 
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For information, please contact Krupp International Inc., 375 Park Avenue, New York 22 N.Y. 
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Bucket capacity, in cu. yd. 2.2 

Maximum depth of cut, in ft. (below track level) 16 

| Maximum cutting height, in ft. (with different track levels) 105 
Theoretical capacity cu. yd./hr. 6800/8300/10,000 


Bucket capacity, in cu. yd. 4.4 

Maximum depth of cut, in ft. (below track level) 16 

Maximum cutting height, in ft. (with different track levels) 164 

' Theoretical capacity cu. yd./hr. 10,111 


We advise you 


on all projects involving the winning of materials and 
their transportation. We design complete open cast and 
underground mining systems and the necessary mechani- 
cal equipment on the basis of the broad experience of 
our mining, excavation and conveyor engineers. 


We construct 


supply and erect excavators, either rail or crawler- 
mounted, for mining, canal construction, dam building, 
etc., such as bucket ladder excavators, bucket wheel 
excavators, spreaders, special equipment, complete 
bunkering plants, conveyor bridges, stationary and mov- 
able conveyors, loading: and handling plants. 
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For information, please contact Krupp International Inc., 375 Park Avenue, New York 22 N.Y. 
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and organization needed to imp 

these processes are provided by 
Stearns-Roger. One responsibility . .. one 
order... for design, fabrication and 
construction...new plant or modification, 
rely on the experience and the 

facilities of Stearns-Roger. 
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Economic Evaluation 


of Proposed 


Mining Ventures 


concluding a series of sie articles covering the subject from 
initial exploration work through financing the enterprise 


pat V-PROCESS DEVELOPMENT 
AND OPERATING COSTS 


By JOHN A. RIDDLE 


Metallurgical Engineer 
Union Carbide Nuclear Co. 
Division of Union Carbide Corp. 


HEN evaluating a new project, 

several stages are considered 
in its progress from a prospect or a 
research project to an operating prop- 
erty. These are; first, a preliminary 
evaluation which should tell us if it 
is worth going to any work to de- 
velop more information; second, a 
more refined set of estimates after 
some work has been done; and third. 
a final complete evaluation on which 
a request for construction funds is 
based. 

The stages are not usually separate 
and distinct, but blend one into an- 
other. As the project advances infor- 
mation and estimates naturally be- 
come more complete and should be- 
come more accurate. Estimates of ore 
reserves, capital costs and operating 
costs improve in accuracy from plus 
or minus 50 percent to plus or minus 
10 percent. 


Process Selection 


Process selection is probably the 
most critical point, since it is here 
that the entire future of a project is 
determined, for better or for worse. 
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Some of the information required 
before any intelligent selection may 
be attempted includes: 

(1) Mineralogy — identification and 
occurrence of both ore and gangue 
minerals 

(2) Mining characteristics—size, dis- 
tribution, hardness, moisture content, 
ore reserves and expected range of 
production rates 

(3) Geography — terrain, climate, 
labor market, transportation, avail- 
ability of water, fuel, power and 
reagents 

(4) Markets—price, volume, 
bility and product specifications 

From this information a prelimi- 
nary selection of the general treat- 
ment scheme can be made—such as 
concentration, hydrometallurgy, pyro- 
metallurgy, or appropriate combina- 
tions of these. Selection would nor- 
mally be followed by laboratory tests 
to provide a basis for further defin- 
ing the process, such as choosing be- 
tween tabling, jigs or heavy media 
separation if the ore appears amen- 
able to gravity concentration. 

If time permits and the project is 
large or unique enough to warrant it, 
pilot plant work should be done to 
get as much information as possible. 
Pilot plant studies will usually begin 
after the second stage of the evalua- 
tion, and may continue even after the 
full-scale plant goes into operation. 
Estimates should be revised periodi- 
cally as new data becomes available. 
The program must be planned and 


carried on in a manner which will 
yield a maximum of information use- 
ful in the project evaluation with 
minimum expenditure of time and 
money. 

Even at this preliminary state, 
processing economics must be con- 
sidered in choosing between alterna- 
tives. Use of the term “economics,” 
rather than cost, is important, since 
it encompasses sales, operating costs, 
capital costs, and timing. Sales re- 
lates to market conditions, to the 
amount of the valuable constituent 
recovered from the ore, and to its 
quality. Operating costs are impor- 
tant, but low operating costs do not 
in themselves assure a profitable op- 
eration, since it is obvious that the 
way to achieve lowest operating costs 
is to shut down. 

Capital costs must be written off 
over the life of the project, and proc- 
ess selection should be done with this 
in mind, especially if the operating 
life is expected to be relatively short. 
Finally, the timing of the cash flows 
is extremely important. A dollar spent 
or received today is worth a dollar, 
but if the transaction is delayed, the 
dollar must be discounted according 
to the rate it would earn if invested. 
At six percent interest, for example, 
a dollar that will be received a year 
from now is worth only $0.943 today. 
If it will not be received for five 
years, it is worth only $0.747 today. 
Using this concept, if a $1,000,000 
expenditure is made today from 
which no return is expected for five 
years, the amount paid back must be 
more than $1,338,689 in order for 
the venture to be as attractive as a 
hypothetical six percent investment. 
Discounting cash flows according to 
their timing is the basis for such eco- 
nomic criteria as discounted cash 
flow rate of return and present worth 
(See Bates and Weaver, Chemical 
Week, June 15, 1957, pp. 116-127). 

The production rate should, of 
course, be the maximum consistent 
with the ore body and the market. 
A method we have used frequently 
with fair success involves making a 
complete estimate for a medium-sized 
operation, then scaling both capital 
and operating costs to those which 
might be expected at several other 
rates. Using these figures and such 
criteria as payment time, return on 
investment or discounted cash flow, 
the optimum production rate can 
usually be approximated by a series 
of trial-and-error calculations. Market 
conditions and forecasts of general 
economic conditions also must be 
take into account in determining the 
optimum rate. 
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Flowsheets 


On the subject of the types of flow- 
sheets and their use as a tool in proc- 
ess engineering, it should be noted 
that nothing else eliminates an im- 
practical circuit as effectively as put- 
ting it on paper and finding that it 
cannot be balanced, or that it can be 
vastly simplified. 

A variety of flowsheets are used in 
different stages of a project, but the 
most useful for preliminary evalua- 
tions is the type illustrated in figure 
1. Here is the treatment scheme, ma- 
terial balance and the makings of an 
equipment list all in one piece of 
paper. For comparison of various 
treatment schemes several flowsheets 
will be prepared, with equipment 
sizes and material balances as com- 
plete as possible. From these, pre- 
liminary capital cost estimates can be 
prepared, and also estimates on labor, 
reagent and utility costs. The flow- 
sheet should usually be prepared with 
soft pencil on heavy tracing paper, so 
that necessary changes can be made 
and additional information added as 
it becomes available. A reproducible 
copy can be made from the master at 
each stage and retained to provide a 
record of the evolution of the final 
flowsheet. 


Capital Cost Estimates 


Cost estimates for an evaluation 
are a far cry from the complete de- 
tailed estimates made later when engi- 
neering is well advanced. Contingency 
allowances should be generous, for 
projects have a way of getting more 
complicated and expensive during the 
period between initial conception and 
plant start-up. 

First stage capital costs are fre- 
quently obtained by analogy; that is, 
a plant three years ago was built for 
$5,000,000, a new one of the same 
capacity should cost about $6,000,000 
today. A refinement of this technique 
is the use of the 0.6 power of the 
ratio of capacities to adjust from one 
size plant to another. The costs should 
also, of course, be adjusted to present- 
day levels by use of an appropriate 
cost index. For example, if we built a 
300-tpd plant in 1956 for $2,500,000 
the approximate cost of a 500-tpd 
plant in 1959 would be: 


170\ (500 \0.6 


(2.5 x 10°) | 75 ) \ 300 

= $3,900,000, 
where Gs 
June 1959 
= Nelson Refinery Index( June 1956 


Other cost indices such as_ the 
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E.N.R. or the Marshall & Stevens In- 
dex could be used, of course. If the 
new plant is to be of multi-unit de- 
sign, the capacity ratio might be 
taken directly as a cost multiplier, or 
perhaps to the 0.9 power instead of 
0.6. These variations should be based 
upon analysis of previous experience, 
and upon the particular situation un- 
der consideration. It should be men- 
tioned that this method can lead one 
far astray if an attempt is made to 
correlate different types of plants. 

Second-round capital cost estimates 
are usually prepared with a flowsheet 
of the type shown in figure 1 by add- 
ing prices to the equipment list, and 
by using experience factors to go 
from total equipment cost to total 
plant cost. For instance, the cost of a 
plant with no unusual auxiliaries 
such as power plant or employes’ 
housing may be estimated as some 
factor times the cost of process equip- 
ment. Factors generally range from 
three to four, depending on location, 
type of process, etc. A very good dis- 
cussion by Norman G. Bach on the 
application of this type of factor in 
capital cost estimates was published 
in Chemical Engineering, (Sept. 22, 
1958, pp. 155-159) and many other 
references may be found in the lit- 
erature. 

As an example of the derivation of 
these estimating factors, the cost of 
an ore treatment plant built recently 
is shown in table I. In this case, the 
process equipment cost 32 percent of 
the total, so the factor would be three. 
Table I also illustrates the relative 
magnitude of some of the items of 
indirect cost. 

Incidentally, the preliminary equip- 
ment list for this plant was prepared 
before detailed engineering began, 
and a cost estimate made at this stage 
totaled $4,500,000. Although such 
close agreement is rare, it happens 
just often enough to be encouraging. 


Operating Cost Estimates 

The first-stage evaluation of a proj- 
ect’s operating cost is usually by 
analogy to previous experience. That 
is, if a given uranium ore can be 
treated by acid leach and resin-in- 
pulp ion exchange for $10 per ton; 
a similar ore, which is known to con- 
sume an additional dollar’s worth of 
acid, can probably be treated at the 
same tonnage rate for $11.00 per ton. 
This type of comparison can be 
broken down to operating depart- 
ments and extended to similar 
schemes for different ores, since 
much of the flowsheet will be the 
same; crush, grind, leach, wash, dis- 
card tailings, separate and prepare 


Incoming run-of-mine ore, 600 tpd 
in dump trucks, 12" max. particle size 


60' truck scale, 50 ton capacity 


Two 60-ton receiving bins w/grizzlies 


Two reciprocating plate feeders 


36"x150' coarse ore belt conveyor 


4'x6' vibrating screen, 2" mesh 


+2" -2" 


24x36 jaw crusher 


24"xI8' belt conveyor 


Bucket sampler-|5% cut 


| 


Rejects tpd 


3'x5' vibrating screen, 3/4" mesh 


-3/4" 


10x24 jaw crusher 


16"x12' belt conveyor 


Bucket sampler-!0% cut 


Sample-9tpd 
Rejects-81 tpd 


2'x3' vibrating screen, 3/8" mesh 


+3/8" -3/8" 


jaw crusher 


16"x12' belt conveyor 


Bucket sampler—l0% cut 


Sample—0.9 tpd 
Rejects—8.! tpd 


16"x15' belt conveyor 


12" x24" roll crusher, 1/8" set 


36" diam Vezin sampler, two 5% cuts 


Two 90-ib samples to Rejects—0.8tpd 
sample preparation | 


24"x270' belt conveyor to bins 


Fig. 1. Sampling plant flowsheet 
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Table I 
Uranium Plant Cost 


Percent 
Cost of 
Item ($000) total 
Process Equipment 1,490 32 
Material, equipment and 
buildings 379 8 
Field labor 687 15 
Subcontract, masonry, 
roofing, electrical 840 18 
Freight 53 1 
Sales tax 42 1 
Total Direct Cost 3,491 75 
Construction, tools, 
equipment supplies 225 
Temporary facilities 27 
Tests 2 
Field supervision 67 
Office supplies and 
communications 13 
Job insurance 5 
Payroll taxes and insurance 90 
Subsistence 161 
Welfare 7 
Cleanup 10 
Total indirect cost 607 13 
Engineering (50 percent 
salaries) 360 8 
Purchasing (42 percent 
salaries) 53 11 
Contractor’s fee 142 3 
Total cost $4,653 100 


concentrate. For a given situation, 
plant throughput rate will have more 
effect on per-ton costs than almost 
any other factor. 

A second stage processing cost 
evaluation is usually made in tabular 
form on the basis of direct and in- 
direct operating costs. Direct operat- 
ing costs are broken down in cate- 
gories as to labor, reagents, operating 
supplies, maintenance supplies and 
utilities. In a typical break down each 


cost category is further broken down 
on a dollar per month and dollar per 
ton basis as to ore receiving and 
crushing, grinding, leaching, liquid- 
solid separation, product separation, 
and tailings disposal. 

Indirect operating costs are broken 
down into ten major categories on a 
cost per month and cost per ton basis. 
Five categories—supervision and ad- 
ministration, maintenance, analytical 
and technical; water, air and steam; 
and purchasing, warehousing and ac- 
counting—are broken down as_ to 
labor and supply costs. Maintenance 
and water, air and steam costs also 
include charges for utilities. The re- 
maining five expense categories are 
for payroll overhead, taxes and in- 
surance, communications, product 
shipment and home office expense. 

Estimates of this kind must be 
based on accurate cost information 
collected from other operations and 
on the best possible lab or pilot plant 
information as to reagent consump- 
tions, process quantities, etc. Other 
forms which will be useful in develop- 
ing the estimate, are hourly and sal- 
aried payroll lists, tables of reagent 
usages, heat balances and motor lists. 
It is frequently desirable to tabulate 
cost estimates in the form used for 
cost accounting in other operations, 
so that similar items may be con- 
veniently cross-checked against actual 
experience. 

A few of the factors we have found 
useful in preparing preliminary oper- 
ating cost estimates are listed below. 
Labor—Hourly, $2.00 to $2.50 per man-hour, 
depending on the labor market. Salaried, ac- 
cording to company salary scales, and list of 


staff personnel. 
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MAINTENANCE LABOR (thousands of man-hours per year) 


fe) 2 3 
INVESTMENT (millions of dollars) 


Fig. 2. Maintenance man-hours versus 
investment 


Maintenance supplies—Annual cost one to five 
percent of capital cost, according to process 
and complexity of plant. 

Maintenance labor—Equal to maintenance sup- 
plies; less if special materials of construction 
are used extensively. 

Payroll overhead—Twelve to 16 percent of total 
labor, depending on the area and company 4 
policies. 

Taxes and Insurance—Annual cost 144 percent 

of plant capital cost. This can vary widely, 

depending on the area and the type of plant. | 
Communications—Five hundred to $2000 per ; 
month, depending on plant size and location. 


One of the biggest uncertainties in 


TABLE II 
PRESENT WORTH COMPUTATION 


(thousands of dollars) 


YEAR 
A. 0 1 2 3 4 5 6 7 8 9 10 1l 12 
Expenditures 
Working Capital 1,000 
Plant Construction - 5,000 
Research & Dev. 
Income 
Net after Tax + 2,784 +2,784 +2,784 +2,784 + 2.784 2.784 + 2,784 + 2,784 + 2,784 + 2,784 
Depreciation + 500 500 + 500 + 500 500 + 500 + 500 + 500 + 500 + 500 
Working Capital + 1,000 
Net Cash Flow -5,000 +2,284 +3,284 +3,284 +3,284 + 3,284 3,284 + 3,284 3,284 + 3,284 + 4,284 
Discount Factor, 6% 1.000 971 .916 864 816 .769 725 .609 575 512 
Present Worth -5,000 +2218 +3,008 +2,837 +2.680 +2.525 + 2,381 + 2,250 + 2,121 + 2,000 + 2,463 
Cumulative Present Worth 5,000 - 2.782 + 226 +3,063 +5.743 8.268 +10,649 +12.899 +15,020 +17,020 + 19,483 
B. 
Expenditures 
Working Capital ~ 1,000 
Plant Construction ~ 8,000 
Research & Dev, - 250 - 250 
Income 
Net after Tax +3,792 +3,792 +3,792 + 3,792 + 3,792 + 3,792 + 3,792 + 3,792 + 3,792 + 3,792 
Depreciation + 800 + 800 + 800 + 800 + 800 + 800 + 800 + 800 + 800 + 800 
Working Capital + 1,000 
Net Cash Flow - 250 - 500 -8,000 +3,592 +4.592 +4592 + 4,592 + 4,592 + 4,592 + 4,592 + 4,592 + 4592 + 5,592 
Discount Factor 1.0 971 .916 864 816 -769 725 646 609 O79 542 512 
Present Worth - 250 - 243 -7.328 +3,103 +3,747 +3,531 + 3,329 + 3,146 + 2,966 + 2,797 + 2,640 + 2,489 + 2,863 
Cumulative Present Worth 250 - 493 -7,821 -4,718 - 971 +2,560 + 5,889 + 9,035 +12,001 +14,798 +17,438 +19,927 +22,790 
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operating cost estimates is mainte- 
nance cost. Short of building the 
plant and operating it there is no 
completely accurate method of pre- 
dicting maintenance costs. Engineer- 
ing design, selection of equipment 
and quality of labor are all important 
but intangible variables. The relation- 
ship between capital investment, type 
of operation and annual maintenance 
man-hours has been discussed by R. 
L. Glauz, Jr. in Chemical Engineer- 
ing Progress (March 1955). By using 
this concept, a series of graphs may 
be prepared using data from existing 
plants which will give a reasonably 
good basis for maintenance cost esti- 
mates. A typical graph of this type 
is shown in figure 2. 


Typical Project Evaluation 


As an illustration of a typical proj- 
ect evaluation consider a hypothetical 
project in which the exploration de- 
partment has found an ore body con- 
taining 3,600,000 tons of ore with 
one percent metal content. The min- 
ing department advises that the ore 
can be mined most efficiently at a rate 
of 1000 tpd for a cost of $10 per 
ton, and a market is available for all 
that can be produced at a price of 
$2.50 per lb of metal. 

Laboratory work indicates that the 


ore can be treated by a well-devel- 
oped process that would get 75 per- 
cent recovery. It is also reported that 
a new scheme will probably recover 
95 percent of the values, but will take 
about two years to develop at a cost 
of $500,000. 

Preliminary estimates of capital 
cost and operation cost prepared for 
each case indicate that a plant using 
the old process will cost $5,000,000 
and will operate for $10 per ton, 
whereas the cost of the plant using 
the new process will be $8,000,000 
and operating cost will be $12 per 
ton. 

Using the data given above, net 
income and return on investment are 
calculated on an annual basis as 
shown below: 


Case A Case B 
Tons of ore fed 360,000 360,000 
Lb metal in feed 7,200,000 7,200,000 
Recovery, percent 75% 95% 
Metal recovered, Ib/yr 5,400,000 6,840,000 
Sales, $000 13,500 17,100 
Mining cost, $000 3,600 — 3,600 
Operating cost 3,600 — 4,800 
Operating margin 6,300 8,700 
Plant depreciation - 500 — 800 
Net before tax 5,800 7,900 
Tax at 52 percent - 3,016 — 4,108 
Net income 2,784 3,792 
Percent return on 
investment 56% 38% 


If the only criterion is return on 
investment, obviously Case A is more 
desirable. However, a comparison of 
the present worth calculations shown 
in table II for the two cases indicates 
a present worth of about $22,800,000 
for Case B and only about $19,500,- 
000 for Case A. Since the present 
worth concept considers investment, 
income and timing, it is apparent 
that the higher present worth of Case 
B makes it more desirable than 
Case A. 

A critical value in present worth 
computations is the discount rate 
used. Referring to the example, it is 
apparent that a higher rate would 
favor Case A, and conversely, a lower 
rate would make Case B more attrac- 
tive. Selection of a discount factor is 
dependent on a company’s capital 
structure, the cost of capital and the 
earnings from other available invest- 
ment opportunities. 

As pointed out in the article by 
Bates and Weaver, previously re- 
ferred to, a complete evaluation must 
consider both the amount and the 
timing of cash flows, and present 
worth is an accurate and versatile 
criterion. Anyone interested in min- 
eral economics would do well to spend 
some time exploring the effect of var- 
ious factors in analyses of this type. 


pat vi-COMMERCIAL BANKER’S FUNCTION IN 
FINANCING MINING VENTURES 


By THOMAS F. CREAMER 


Vice President 
The First National City Bank of 
New York 


| addition to venture capital by 
individuals and public financing 
and private placements carried on by 
underwriters through the sale of 
stocks and bonds, there is also a place 
in the mining industry for financing 
by commercial banks. This article 
will be primarily concerned with 
what a commercial bank looks for 
when financing a mining venture. 

In reviewing financing figures of 
the mining industry since the war, 
the author found that the great bulk 
of money required for new mining 
ventures has come from _ three 
sources: retained earnings, sale of ad- 
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ditional bonds and stocks to share- 
holders and Federal Government 
loans. 

In the case of the Government 
owned Export-Import Bank, its loans 
have financed projects abroad for 
which American manufacturing com- 
panies could sell productive capital 
equipment. While the Export-Import 
Bank looks into each venture with 
great care and does not consider any 
loan for which there is not every 
reasonable expectation of repayment, 
it must be remembered that Export- 
Import Bank money is Government 
money and is not on a deposit or a 


demand basis such as the deposits of 
commercial banks. This type of 
financing is, however, of a special 
nature and the intent here is to dis- 
cuss more normal financing of pro- 
posed mining ventures. 


Key Factors Studied By Banker 


There is basically no difference in 
the standards and the approach of a 
commercial bank in considering a 
loan to the mining industry than 
there is to the chemical industry, the 
heavy manufacturing industry, re- 
tail business, or even the oil indus- 
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try. When a bank considers making 
a loan, it takes the following princi- 
pal factors into account: 

(1) Financial position of the company 
—that is, current assets, current lia- 
bilities, fixed assets, long term debt 
and present net worth with an under- 
standing of what is behind these fig- 
ures. That last phrase is highly impor- 
tant. For example, inventory might be 
valued at $1,000,000 on the books, 
but the banker has to know whether 
the inventory is made up of material 
that is obsolete or otherwise less valu- 
able in real terms. 

(2) Strength and depth of company 
management. In other words, the con- 
fidence that any lending institution 
looks for in a company’s management 
based on their reputation, experience, 
and know-how in their particular field. 
(3) Earnings record over a period of 
years, 

All of these factors demonstrate 
to the banker the proven ability of a 
particular company to perform suc- 
cessfully over a period of time and 
under varying economic conditions. 
They also indicate prospects for fu- 
ture profitable operations. If all is 
satisfactory, the banker then looks 
further into the specific type of fi- 
nancing under consideration. 

The importance to a bank of an 
organization’s proven ability to per- 
form requires special emphasis at 
this point. For example, consider the 
case of a new chemical company and 
plant for which the writer’s bank par- 
ticipated in the financing. A standard 
chemical plant was being built under 
a fixed price contract with the raw 
materials readily available, and ap- 
parently with a very good and com- 
mitted market for the end product. 
Unfortunately, the management was 
put together as a new group to or- 
ganize and run this company and, in 
addition, no provision was made for 
financial reserves to meet unexpected 
difficulties and added expenses. The 
project all but failed. 

Fortunately, through injection of 
more funds by banks, the original 
underwriters and investors together 
with additional management strength, 
this situation is now turned around 
and the company is apparently well 
on the road to success. The lesson to 
be learned here. however, is that de- 
spite the technical features of the 
plant and a good market, there was 
not sufficient financial strength and 
experienced management to see the 
new operation through to successful 
completion with repayment of the 
loan according to the original sched- 
ule set up by the banks. 


Seasonal Loans 


Now let’s move on to the types of 
bank financing. With most of a bank’s 
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money represented by demand de- 
posits, one of the most attractive and 
desirable forms of commercial bank 
lending is the so-called seasonal loan. 
It typifies the classic example of th 
commercial bank’s function. 

A seasonal loan serves many needs 
—for example, financing a can manu- 
facturer for the build up of inventory 
in anticipation of canning season, 
spring financing of the farmer for re- 
payment in the fall, financing the im- 
porter for incoming merchandise to 
be repaid after its sale, or financing a 
retail store’s inventory for the heavy 
Easter and Christmas seasons. The 
risks are shortest and cleanest and, 
therefore, smallest and evaluation by 
the banker is easiest. This is simply 
a matter of evaluating the inventory 
or receivables to be financed, with re- 
payment fully anticipated and reason- 
ably well assured within a relatively 
short period of time. As might be ex- 
pected, such loans are the least expen- 
sive form of financing. However, it 
might be added, that during the sharp 
recession of 1958 and 1959, when 
prices of non-ferrous metals were de- 
pressed, the writer’s bank took its 
share of financing heavy metal inven- 
tories carried by some of its custom- 
ers. A bank is expected to do this 
type of financing for its long-estab- 
lished and good customers during 
such periods. 


Term Loans 


Seasonal, or short-term loans are 
not, of course, the type of financing 
required for a mining venture where a 
repayment schedule will extend over 
a period of years. Starting before the 
last war, banks, desiring to make 
greater use of excess loan funds en- 
tered into what are spoken of as term 
loans. These have an original matur- 
ity longer than one year from the 
effective date of the commitment. Bor- 
rowings are made under loan agree- 
ments for which the customer pays a 
commitment fee with the loans repay- 
able over a period of up to five to 
seven years and in some cases as long 
as ten years. Some of the largest users 
of this type of bank term credit are 
industrial concerns in the manufac- 
turning and mining groups. 

In considering any term loan, the 
banker makes a careful analysis of 
the credit standing of the borrower, 
including, as mentioned before, a re- 
view of the customer’s financial and 
operating statements and an evalua- 
tion of the company’s management. 
This is to determine the trend of the 
borrower’s affairs, and the borrow- 
er’s potential strength and weaknesses 
under different and particularly un- 


der adverse conditions. 

Evaluations of a mining venture 
are based on all available informa- 
tion—including reports on grade, ore 
reserves and recoverability as given 
by a competent geologist. Engineer- 
ing cost estimates of the fixed or cap- 
ital assets required, are studied and 
compared against the competence of 
a contractor with whom the customer 
might have a fixed cost contract. 
Mining, milling and smelting oper- 
ating costs are reviewed and com- 
pared with the cost of similar opera- 
tions with which the bank is familiar. 
All of these are either covered in a 
separate or combined feasibility re- 
port by engineers usually chosen by 
the customer, but approved in ad- 
vance by the bank. Often, in addi- 
tion to the feasibility report, the bank 
will make independent checks within 
the industry itself. 

Finally, particular emphasis is 
given to cash flow figures showing 
estimated sources and applications of 
funds during the period of take down 
and repayment of the term loan with 
pro forma projected balance sheets. 
These essential facts, if properly pre- 
sented, will show the banker and his 
customer the margins of safety—pro- 
vided the assumptions made are rea- 
sonable after taking into account pos- 
sible contingencies such as variation 
in sales, profit margins, cost of cap- 
ital construction if not covered by a 
reliable fixed price contract, etc. 

It is important for the banker to 
understand thoroughly the operations 
as well as the markets of his customer. 
so that he can evaluate fairly and 
realistically the assumptions and the 
margins of safety required in such 
figures as ore reserves and estimated 
costs of fixed assets and operations. 
Similarly, it is important that the 
borrower understand the bank’s point 
of view and the bank’s responsibilities 
to its depositors. 


Involves Greater Risk 


In addition, the banker will look at 
the particular company’s position in 
an industry from a competitive stand- 
point, and will often call for inde- 
pendent engineers to report on the 
long term potential market for the 
company’s end product. In the end, 
however, in spite of all of the expert 
reports furnished the bank by such 
competent groups, the banker must 
decide how much and for how long 
and under what terms the bank can 
make a loan to the applicant. 

As compared to the short term sea- 
sonal loan, the term loan requires 
much more time and effort in review- 
ing and studying the particular situ- 
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ation, but it also involves greater risk 
to the lender and therefore larger 
margins of safety are needed. In his 
review of a situation the banker 
should look for alternative means of 
meeting a projected repayment sched- 
ule. In so doing, both the lender and 
the borrower must anticipate and dis- 
cuss possible contingencies in their 
projections, and consider how their 
repayment schedule might be met in 
the event that the particular project 
does not turn out as favorably as 
originally anticipated. Whether we 
like it or not, changes will occur and 
margins must be provided to cover 
them. How many of us have ever built 
a house and stayed within the origi- 
nal estimates? I am sure that we have 
not always lived within the estimates 
in our own bank in connection with 
construction and remodeling—except 
as originally provided for by reserves 
or margins for unknown contingen- 
cies. 

To sum up, term loans by a bank 
are only made where, in the opinion 
of the banker, the company is strong 
financially, well seasoned, and has 
demonstrated proven ability. More- 
over, feasibility studies and projec- 
tions of cash throw-off (this includes 
net income after taxes plus deprecia- 
tion and depletion, after taking into 
account possible changes in sales vol- 
ume and prices) must indicate that 
there is adequate cash generation to 
meet the repayment schedule of the 
loan. 


Mining Costs Not Easily Determined 


Some of the writer’s friends, who 
are not familiar with the mining busi- 
ness, are often surprised that a com- 
mercial bank will finance or lend 
money based on proven oil reserves 
but will not do the same for a min- 
eral deposit. There are several rea- 
sons for this. In the case of an oil 
reserve, once the oil has been dis- 
covered it can be more easily proved 
and its recoverability and cost of re- 
covery more easily and closely esti- 
mated. Thus, it becomes a proven re- 
serve with more immediate dollar 
value. Furthermore. the cost of oil 
recovery or production of oil from 
the well is relatively small; normally 
less than 25 percent of the final value 
of oil produced. Finally, the ultimate 
sale of the finished product is gen- 
erally simpler and more assured than 
a mineral deposit. 

In the latter case. before a pound 
of metal or even the concentrate is 
produced, a large investment must be 
made in mine development, equip- 
ment, and mill—all of which requires 
a thoroughly competent and experi- 
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enced business organization. This is 
especially true today when very few 
new small mines are even considered 
for development because of their high 
costs and generally lower productivity 
and efficiency. Furthermore, mining 
costs, expressed as a percentage of the 
value of the end product, are not only 
higher than in the case of oil, but 
they are not nearly so exact and easily 
predetermined. Moreover, the metal 
market has shown much greater and 
more sudden fluctuations than the oil 
market. For all these reasons, it is un- 
likely that a commercial bank would 
loan any money based solely or even 
primarily on the value of the mineral 
reserve under ground with the possi- 
ble exception of a coal property. 


Examples of Term Loans 


Over the past few years, the First 
National City Bank of New York 
has participated in a number of min- 
ing ventures—the following examples 
briefly describe the basis for partici- 
pation: 

Case 1—The subsidiary of a well 
established company was financed in 
a new mining venture. The project 
looked completely feasible according 
to the company’s engineering report 
in which the bank had confidence. 
Unfortunately, in spite of a very 
thorough investigation ore reserves 
were overestimated as well as the re- 
coverability of metal from the ore. 
Fortunately, for the company and the 
bank, their other operations are more 
than sufficient to repay the bank loan 
and leave the company in a strong 
financial position in spite of the loss 
incurred by the subsidiary. 

Case 2—We are participating heav- 
ily with other banks in financing a 
mining venture for which the Gov- 
ernment has given a firm contract for 
the end product. This is a subsidiary 
of a company well established with 
great depth of management and finan- 
cial resources and which, in turn, has 
invested a sizable amount of its own 
money in the project. Originally, a 
thorough feasibility report on all 
phases of the project was submitted. 
The report was discussed with the 
engineer who made the study as well 
as with independent consultants used 
by the company in undertaking the 
project. The banks are convinced that 
the management, with its financial 
reserves, will see this project through 
to successful completion and the bank 
loan will be repaid on schedule. 

Case 3—A uranium mine and mill 
is a joint effort by two companies. 
The parent companies—in whom we 
have complete faith—have agreed 
that the subsidiary shall maintain a 


minimum working capital and shall 
also provide sufficient cash in that 
working capital to meet each bank 
note maturity as it comes due. 

Case 4—The parent company has 
guaranteed construction of a uranium 
mill at a fixed price and likewise has 
guaranteed the cost of mining the 
uranium, which with the Government 
purchase contract for yellowcake 
(final uranium oxide product) will 
provide sufficient cash throw-off to 
meet the bank repayment loan sched- 
ule. 

Case 5—-We, along with other 
banks, have financed the development 
of a large mining operation overseas, 
which is based upon the guarantee of 
the parent company with whom the 
banks have done business for years. 

Case 6—Several banks, along with 
insurance companies for the longer 
portion of the term loans or funded 
debt, have financed development of a 
mine, the necessary shipping facili- 
ties, and construction of a mill and 
refinery. This was all based on a con- 
tract from the two parent companies, 
in whom we have confidence, to take 
or pay for the end product at a price 
sufficient to meet all operating ex- 
penses, including servicing of the 
bank debt. 

Case 7—In this instance, we refi- 
nanced an RFC loan on more favor- 
able terms to the company. Here the 
original project, of a venturesome 
nature, was of necessity financed by 
the Government, but once in opera- 
tion we were well satisfied that the 
company would be able to meet the 
terms of the new bank loan. Actually, 
this turned out so well for the com- 
pany that it was able to prepay the 
bank loan—without penalty—several 
years in advance of final maturity. 

In all of these cases, we reviewed 
the program very carefully in ad- 
vance and believed each would stand 
on its own feet. But because of the 
inherent risk, which must be all but 
eliminated for the investment of in- 
stitutional funds, support from the 
established parent companies was not 
only reasonable but necessary for the 
additional protection of the bank’s 
depositors. 

While the examples indicate that 
banks have participated in financing 
mining ventures, the prime costs of 
exploration and development of many 
of these new properties has been car- 
ried by companies already in the 
mining industry. The industry has 
done a most outstanding job, and it 
is to be congratulated on its ability 
to increase productive capacity and 
to keep pace with the growing needs 
of this country and the world. 
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A centrifugal dryer was installed at the Joanne cleaning plant to reduce surface 
moisture of the 14 by 34-in. stoker coal to three percent or less. Tests indicate that 
the machine is successfully drying the coal to a surface moisture of 2 to 212 percent 


entrifuging 


Stoker Coal 


A West Virginia mine is dewatering 
stoker coal in centrifugal dryers to the 
point that it can be shipped without 
further drying 


OANNE Coal 


Co., owned 


by Sharon Steel 
Corp. and oper- 
By E. A. WATTERS, JR. ated by Baton 


Coal Co., is min- 
ing the Pitts- 
burgh coal seam 
in northern West 
Virginia, 12 
miles west of Fairmont at Rachel. 


About one-third of the 5000 tpd of 


Chief Engineer 
Joanne Coal Co. 
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raw coal is mined with a “400” Good- 
man continuous mining machine and 
the balance by conventional equip- 
ment; one-third of the product is sold 
for metallurgical purposes and two- 
thirds for commercial use. 


Six to Eight-Percent Moisture in 
Stoker Coal Poses Problem 


Raw coal is crushed to five-in. top 
size, transported by belt to concrete 
storage silos, and in turn conveyed 
to a Link Belt jig where the entire 
raw coal product is washed. Refuse 
is withdrawn from three bucket ele- 
vators and the clean coal is dewatered 
and sized on two double-deck 6 by 
16-ft Allis-Chalmers vibrating screens. 
where it is separated into *4 by 5-in. 
and #4 by 14-in. clean coal. The No. 
1 vibrator is made up of two pieces of 
5 16 by 5/16-in. wire screen and two 
pieces of *%g by %g-in. wire screen. 
No. 2 vibrator is 5/16 by 5/16-in. 
wire screen throughout. The minus 
\4-in. coal is sluiced to a drag tank 
and thence pumped to a Deister table 
plant. The clean 14 in. by 0 is cen- 
trifugally dried in Reinvelt dryers 
and conveyed to two Multi-Louvre 
thermal dryers. 

The Joanne cleaning plant was de- 
signed to convey the washed coal on 
two belts to an existing sizing, crush- 
ing and loading tipple apart from the 
cleaning plant. The *4 by 5-in. prod- 
uct travels on one belt and the *4 in. 
by 0 travels on the second belt. The 
1, in. by O heat-dried coal can be 
stored in the plant for three or four 
hours which permits the one clean 
coal belt to be loaded with 144 by *4- 
in. stoker coal or 34 in. by 0 coal 
combined for direct loading. 

This preliminary outline is neces- 
sary to acquaint the reader with the 
meat of the problem. In short, to ship 
4, by 34-in. stoker coal—with as 
much as six to eight percent moisture 
after being dewatered on the vibrating 
screen—from November through 
March brought on the well-known 
tongue-lashing from customers be- 
cause of the coal freezing in the cars. 
In addition the 14 in. by 0 coal, 
thermally dried to an average of 314 
percent total moisture, performed the 
function of a sponge when the 14 
by 34-in. stoker coal, dewatered only 
on a vibrating screen, was deposited 
on top of the heat-dried slack. Need- 
less to say this condition provoked its 
share of complaints in freezing 
weather. 


Centrifuge Installed 
The 44 by %4-in. stoker coal con- 
stitutes about one-fourth of the total 


39 


a! 
| 
| 
. 
| 
| 
i 
| | 
} 
| | 
| 


clean coal output of the preparation 
plant, or a little over 100 tph. Due in 
a large part to the introduction of 
continuous mining machines under- 
ground, the conveying equipment to 
the thermal dryers could handle but 
a small part of this 14 by °4-in. stoker 
coal. Prior to the installation of the 


Bird-Humboldt centrifugal stoker 
dryer, a cut from this product of 
about 30 tph was fed to the fine coal 
conveying equipment for thermal dry- 
ing, which was about all the tonnage 
that the conveying equipment could 
handle. The remaining 70 tph had to 
be dewatered in some manner, and 


Passing Retained On % Weight 
Rd. 8.3 
Rd. 47.0 
1,’ 36” Rd. 30.1 
36” 4” Rd. 12.8 
4%” Rd. 28 Mesh 1.4 
28 100 Mesh 0.2 
100 Mesh 0 0.2 
Total 100.0 
% Total Moisture — 16.61 
% Residual Moisture — 2.07 


Feed to dryer 

No spray on screening deck 
50% from lower deck screen 
50% from chute 


Table |. Effect of no spray water 
being applied to the lower screening 
deck for the removal of any minus 
¥4-in. material 


Passing Retained On % Weight 
%” Rd. 8.5 

%4 Rd. 48.2 

36” Rd. 34.1 

3 Rd. 7.9 

4%” Rd. 28 Mesh 1.0 

28 100 Mesh 0.1 

100 Mesh 0 0.2 

Total 100.0 

% Total Moisture — 6.34 


% Residual Moisture — 2.39 
Feed to dryer 
No spray on screening deck 
50% from 20 tph chute 
50% from 50 tph chute 


Table II. Sampling at the discharge 
end of each chute from the vibrating 
screens after a portion has been 
removed to the heat dryers 


Passing Retained On % Weight 

3%” Rd. 7.1 
%” %” Rd. 42.5 
y,” 36” Rd. 27.5 
34” %” Rd. 14.7 
%” Rd. 28 Mesh 6.8 
28 100 Mesh 0.8 
100 Mesh 0 0.7 
Total 100.0 
% Total Moisture — 4,93 


% Residual Moisture — 1.87 
Dryer product 
No spray on feed 


Table Ill. Analysis of dryer product 
when no spray water is applied to 
the coal at the feed end of the 
dryer. The feed water is intended to 
remove some of the fines through the 
basket openings and is finally dis- 
charged with the effluent. A rep- 
resentative feed sample to the cen- 
trifuge is believed to be: 2.39 percent 
residual moisture and 3.95 percent 
air-dry moisture, or 6.34 percent total 
moisture 
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There are various ways in which the 
moisture can be affected in both the 
feed and dryer product. Beginning 
with the double deck vibrating screens, 
spray water—either fresh water for 
plant make-up or recirculating water 
—can be applied to the % by 34-in. 
coal for removal of fines. The follow- 
ing analyses illustrate what happens 


Passing Retained On % Weight 
3%” Rd. 8.4 
%” 14” Rd. 14.5 
in” &” Rd 27.3 
36” %4” Rd. 12.7 
4%” Rd. 28 Mesh 5.9 
28 100 Mesh 0.7 
100 Mesh 0 0.5 
Total 100.0 
% Total Moisture — 4.56 


% Residual Moistures — 1.93 
Dryer product 
Clear water spray on feed 


Table IV. About 20 gpm. of clear 
spray water is used at the Feed end 
of the dryer to reduce the amount 
of minus 1%-in. material in the dried 
product. The total moisture has been 
lowered about 2 percent through the 
use of clear spray water. From the re- 
sults obtained in analyzing some 40 
product samples, the following total 
moisture determinations is believed 
to be representative of the product 
being obtained from the centrifugal 
dryer: 1.93 percent residual moisture 
and 2.63 percent air-dry moisture, or 

4.56 percent total moisture 


Passing Retained On % Weight 

100 Mesh 36.4 

100 Mesh 0 63.6 

Total 100.0 
Gallons per minute — 28.57 
% Dry Solids — 531 
Dryer effluent 

Clear water spray on feed 

Table V. Analysis of dryer ef- 

fluent. Clear water spray was in 


service at the feed end of the dryer 


because of the simplicity of instal- 
lation as well as the operation cost. 
it was decided to install a centrifugal 
stoker dryer to effect the following 
results: 

1. To reduce the moisture in slack 
coal (34 in. by 0) to improve the 
Btu value for pricing. 

2. To increase sales in the winter 
season due to the elimination of 
freezing in railroad cars without 
further coal treatment. 

3. To develop further markets for 
\%4 by %-in. pea stoker coal for 
sale at a slight premium. 

The centrifuge was installed di- 
rectly over the drag tank, but not sup- 
ported on it. This location allowed the 
effluent from the centrifuge to dis- 
charge freely into the 14 in. by 0 clean 
coal drag tank. By conveying the 
screened °4 by 14-in. pea stoker coal 
to the centrifuge, it was possible to 
continue bypassing about 30 tph to 
the heat dryers and centrifuging the 
remaining 70 tph. This location per- 
mitted some form of drying on all 
the 34 by 14-in. pea stoker coal pro- 
duced in the plant at the present 
time with the installation of one 
Series 1000 Bird-Humboldt  oscil- 
lating screen centrifuge. 

There is considerable surface mois- 
ture leaving this product before it 
enters the feed hopper to the cen- 
trifuge by way of a bypass for a 
portion of the tonnage to the heat 
dryers and inclined conveyor flights 
to the centrifuge for the remainder. 
The flight conveyor is on an angle of 
approximately 25°, permitting good 
drainage. In fact, the company does 
a fair job of drying the product be- 
fore it ever gets into the dryer. Prior 
to this installation the °4 by 1-in. 
stoker coal was discharged directly 
from the end of the dewatering screen 
onto the heat-dried slack belt for 
loading. 


Result—Two Percent Surface 
Moisture 


The Bird centrifuge has been in 
operation over a year and to date 
there have been approximately 40 
bulk samples taken on both the feed 
and the dryer product. These samples 
were taken periodically throughout 
a shift and placed in watertight con- 
tainers. The total moisture and the 
inherent moisture were determined 
on each of these samples. The air 
dried or free surface moisture is the 
only moisture that is removed by cen- 
trifuging the coal product. It there- 
fore becomes evident than an accu- 
rate determination of the percentage 
of the inherent moisture in a given 
coal is of extreme importance because 
the total percentage of moisture in 


MINING CONGRESS JOURNAL 


| 
| 
| 
| 
| 
| 
| | 
| 
| 
= 


the coal less the inherent moisture 
leaves the percentage of air dry or 
free surface moisture, which is the 
only part of the moisture in the coal 
that can be affected by a centrifugal 
coal dryer. Of course, the removal 
of certain fine coal increments will 
materially affect the total percentage 
of moisture in both the feed and 
dried coal products, and more will 
be said about this in discussing the 
effluent from the dryer. 

From some 40 different results 
taken thus far, the company believes 
the following total moisture determi- 
nation to be representative of the 
product being obtained from the Bird 
Humboldt centrifugal dryer: 

Percent total moisture.... 4.56 

Percent residual moisture. 1.93 

Percent air-dry moisture... 2.63 

Machine was installed to deliver a 
product of three percent surface mois- 
ture or less in the 14 by 34-in. stoker 
coal. The average of the 40 product 
samples mentioned above is as fol- 
lows: 

Percent total moisture.... 4.0 

Percent residual moisture. 2.0 

Percent air-dry moisture .. 2.0 

The feed sample can vary consider- 
ably in total moisture, depending on 
the plant’s screening and dewatering 
efficiency in obtaining the desired 
moisture and screen analysis in the 
pea stoker coal. At Joanne, the fol- 
lowing is believed to be a representa- 
tive feed sample to the Bird-Humboldt 
centrifuge: 

Percent total moisture.... 6.34 


Percent residual moisture. 2.39 
Percent air-dry moisture .. 3.95 


Degradation of the coal in the proc- 
ess of centrifuging is not serious, 
for the results so far show the in- 
crease to be largely in the 14 by 4-in. 
coal which will average about 5 to 6 
percent increase. 

Although the machine has been op- 
erating over a year, there have been 
no serious expenditures for repairs 
or down time. The only part that has 
been replaced is the rubber ring at 
the top of the bowl which prevents 
the coal from breaking up by beating 
against the steel bowl surface. Al- 
though expected screen life is about 
2500 hours, the machine now has 
been in operation for a much longer 
period and the screen is still service- 
able. 

The Bird-Humboldt centrifugal 
stoker dryer will dry 14 by 54-in. coal 
to a surface moisture of 2 to 214 per- 
cent. Total moisture will depend on 
the residual moisture in the coal upon 
which a centrifugal dryer has no 
effect. 
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The Roof Fall Problem* 


Don't Try to Out-Guess Roof—Support It 


The greatest danger in coal mining 
is, and always has been, coal or rock 
falling from the roof, rib or face. Year 
after year, falling materials injure and 
kill far more miners than do mine 
fires, explosions and flooding. 

Everyone knows that blasting, elec- 
tricity, or a fast-moving trip, can be 
mighty dangerous, but together all 
these have not produced as many 
deaths as have roof fall accidents. One- 
half to two-thirds of all men killed in 
underground coal mines met death from 
a fall of roof, rib or face. 

The score for 1958 was 176 men 
killed and about 3000 men injured. 
Individual injuries resulted in loss of 
time from work ranging from a few 
days to several months. Many of the 
injured suffered permanent disabilities. 
Imagine the newspaper headlines all 
over the country if this toll had re- 
sulted from a tornado, an epidemic, or 
from some other catastrophe. Yet, these 
are the figures for one of the safest 
years in the history of the coal mining 
industry. 

Roof falls have no respect for any- 
one who works underground, whether 
it be a mine owner, superintendent 
section boss, a new man working his 
first shift, or even an old-timer. Ex- 
perience won’t keep the roof off any- 
one’s back. Mine supervisors and 
miners with years of experience are 
being injured and killed. The average 
experience of men killed by a fall of 
roof is about 22 years. 

The large annual toll from roof falls 
can positively be reduced. Using ma- 
chines, instead of hand methods, has 
greatly reduced exposure to the hazard. 
The development of roof bolting has 
also greatly reduced the danger, and 
timbering methods are improving. Al- 
though engineers have not yet been able 
to devise foolproof protection from roof 
falls, efforts are being made to find 
some way of providing complete pro- 
tection. 

Yet, thousands of coal mining people 
will be injured or killed unless more 
aggressive steps are taken to stop these 
accidents. For example, we can do 
much better with available safety tools 
than has been done in the past. We 
can adopt better timbering plans, and 
we can use more roof bolting wherever 
conditions permit. We can give more 
attention and emphasis to the observ- 
ance of safe procedures. In case after 
case, such attention has resulted in 


* Prepared by the Advisory Committee, 
1960 National Campaign to Prevent In- 
juries from Roof Falls in Coal mines. 


stopping accidents at mines where of- 
ficials and workers joined together to 
whip the problem. 

Excellent safety records can be made 
by profiting from the mistakes that 
have caused the most frequent and 
serious injuries in the past. These mis- 
takes always involved disregard of one 
or more of the three “T’s” for self- 
protection from loose top—namely, 
Testing the roof, Taking down loose 
top, or Timbering weak roof. 

Experience has proved that failure 
to test the roof by sight, hearing, and 
by touch, has figured in numerous roof 
fall accidents. In many cases, a casual 
visual examination by both supervisors 
and men was not enough to prevent 
an accident. 

Probably the worst mistake being 
made, especially by experienced super- 
visors and men, is attempting to “out- 
guess” roof which is known to be loose. 
In numerous reported accidents, tak- 
ing down or supporting the loose area 
was postponed on the assumption that 
the roof would hold a few minutes 
longer—until some small task was 
done. Our eyes, ears, and sense of 
touch can only tell us where the roof 
may be tight or loose—not how long 
it will stay in place! 

Systematic timbering will eliminate 
numerous misjudgments of roof con- 
ditions. Unfortunately, the safety ef- 
fectiveness of standard support methods 
is not fully appreciated. Violations of 
standard plans figure in at least one- 
half of the fatalities from roof fall 
accidents. Responsibility for such vio- 
lations often must be shared by super- 
visors who knew that the standard plan 
was not followed. 

Further, good timbering systems are 
nullified to a great extent if safety 
posts are not set or replaced when mak- 
ing room for the operation of machines. 
This single dangerous practice has been 
a factor in about ten percent of fatal 
roof fall accidents. 

Correction of the few outstanding 
errors just mentioned would be a big 
step toward solving the major accident 
problem in the coal mining industry. 
To help miners solve it, a “National 
Campaign to Prevent Injuries from 
Roof Falls in Coal Mines” has been 
started. Its goal is a 50 percent re- 
duction in injuries from roof fall ac- 
cidents during the year. To achieve 
this goal, everyone in the industry must 
join in an all-out drive to observe safe 
practices that will stop roof fall in- 
juries. Your part in this campaign 
starts right now! 
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Fig. 1. A cage was constructed 
in the safety crosshead for trans- 
portation of men and small ma- 
terial. In the background a self- 
propelled movable platform on 
rails, for transporting material to 
the center of the shaft, can be 


seen. 


shaft during the dumping opera- 


The platform covers the 


tion 


Large Circular Underground Shaft Sinking at Climax 


To maintain production of 33,000 tpd beyond 1968, long 

range plans call for developing new levels from a concrete 

lined 19-ft diam shaft. Centrally located, to take advantage 

of good ground conditions and quick access to all areas of the 
new 600 level, its ultimate depth will be 767 ft 


By WILLIAM F. DISTLER 


Mine Superintendent 
Climax Molybdenum Co. 
Division of 
American Metal Climax, Inc. 


| pees the early 1950’s, Climax 
Molybdenum Co. undertook an 
expansion program to develop the 
Storke level which increased produc- 
tion, in conjunction with the original 


Phillipson level, to 33,000 tpd by the 
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latter part of 
1950. 

In order to 
maintain this 
high rate of pro- 
duction, the com- 
pany’s long-range 
planning engi- 
neers determined 7 
that a new level 
300 ft below the Storke would have to 
be developed and be ready for pro- 
duction by 1968, when the Phillipson 
will be in the process of final deple- 
tion. The new level is to be called the 
600 level. 


During the development period on 
the 600 level, it will also be necessary 
to conduct a diamond drilling explo- 
ration program on a level 329 ft 
below the 600 level to be called the 
929 level. The 929 level will later be 
used as a ventilation exhaust system 
for the future 900 production level, 
and, in the interim, will serve as a 
ground water drainage system for the 
block of ore between the 600 and 900 
levels. 

Present production from the Phil- 
lipson and Storke levels is hauled out 
to the crushing plant through hori- 
zontal tunnels, each approximately 
3000 ft long from the edge of the ore 
body to the portal. Future production 
from lower levels will have to be 
hoisted to the Storke or Phillipson 
elevation. 

Since it was imperative to get the 
600 level development started at the 
earliest possible date, the first step 
was to determine the best location for 
a development shaft. 
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The Climax ore body in plan sec- 
tion lies roughly in the shape of a 
huge circle, approximately 3000 ft in 
diam, with a central core of sub- 
marginal material. The central core 
consists of granite and schist that has 
been replaced almost completely with 
silica. It is intersected by a few fault 
systems, but it is normally very com- 
petent rock. 


Three Factors Governed 
Shaft Location 


A shaft location inside the mine on 
the perimeter of the waste core, favor- 
ing the direction of the area first to 
he developed and serviced from the 
Storke level facilities, was decided on 
for the following reasons: 

(1) Immediately after completion of the 
shaft, haulage drifts and ventilation 
drifts in the ore zone can start in all 
directions. Preference will be given 
those drifts heading to the eastern 
end of the ore body where production 
will originate on the 600 level. Access 
headings to the west of the shaft will 
be driven to meet crosscuts from the 
main ore production elevating system 
which is still in the planning stage. 
Competent rock in the core lends itself 
to safe excavation of large openings 
such as the hoist room, level stations 
and dump pockets. 

Although the shaft will be subject to 
destruction by caving action on the 
600 level in future years, the time ad- 
vantage gained by its location is of 
much greater importance. 

After it was decided that the east- 
ern perimeter of the waste core was 
the best location, the actual sinking 
site was selected by the geology de- 
partment. A core drill hole on the 
shaft site was then sunk to verify rock 
conditions. 

The size of the shaft was predicated 
on the size of development equipment 
used at Climax and the maximum 
amount of development ore to be 
hoisted daily. It is expected that up 
to nine headings (10 by 12 ft inside 
timber) will be driven on three levels 
simultaneously. Since Climax already 
has a well-established concreting pro- 
gram, a circular shaft using slip 
forms, and concreting as_ sinking 
progresses, proved by cost analysis to 
be the most economical method for 
the size of the shaft required. 


19-Ft Diam Shaft Has 8 by 1812-Ft 
Cage Compartment 


(2 


The cage compartment would have 
to be large enough to handle a 13-ton 
locomotive, a 10-ton ore car, a con- 
veyor belt type mucking machine, a 
loaded timber flatcar, or any piece of 
concreting equipment without dis- 
assembling the equipment. A 19 ft 
diam shaft will allow a cage com- 
partment eight ft wide and 181% ft 
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Fig. 2. Shaft mucking is done with a crawler-mounted, air-operated overshot 


mucker that dumps into one of two 73-cu ft buckets used during this cycle. The 19-ft 
diam shaft is close to the minimum size for efficient operation of the mucker. 


long, which is ample for handling any 
of the equipment mentioned, and by 
removing the cage a 20-ton locomo- 
tive can be lowered on the hoisting 
cable. There is also adequate room 
for two skip compartments, a man- 
way, electrical and piping service 
compartments, ventilation pipe com- 
partments and a cage counterweight. 
All mining is being done by Climax 
supervisors and men on a straight- 
time three-shift basis. The job started 
on a six-day workweek, but reverted 
to five days along with the rest of the 
Climax operation in April 1958. 
Turnouts for the shaft station and 
hoist room were started in April of 
1957 and the shaft station was exca- 
vated with standard drifting equip- 
ment. Excavation for the hoist room, 
which is 110 ft long, 31 ft wide and 
25 ft high, began by driving two 
drifts along the sides of what was to 
become the hoist room, and then the 
concrete walls were formed and 
poured. Arched-steel back-support 
sets were placed on the side walls, 
with only enough rock removed from 
the core between the parallel drifts to 
conveniently place the steel. After all 
the arched steel and back lagging was 
positioned, the central core was re- 
moved using a _ crawler-mounted 
mucking machine and scrapers. Muck 
was loaded into standard ten-ton 
Granby cars. Cost of excavation was 


$0.55 cu ft; roof support cost $0.34 
per cu ft. 


Exclusive Use of Steel and Concrete 
in Shaft Area 


Raises were driven up through the 
ore bin location, up the center of the 
shaft to the headframe and up from 
the hoist room for cable ways to the 
head frame. The cable ways were 
completely excavated and concreted 
as was the headframe area where 
steel supports for the sheave wheels 
were placed in the headframe con- 
crete. It should be mentioned that 
steel and concrete have been used 
exclusively in the shaft area for 
ground support. All steel was engi- 
neered to provide the correct size and 
shape. The shaft, from the headframe 
down, and the ore bin were reamed 
to final size and concreted to the 
Storke level station. The ore bin is 
lined with 65-lb steel rail hung on 
angle clip supports to prevent con- 
crete wear in the bin and allow easy 
changing of worn rails. 

The walls, back and floor of the 
Storke level shaft station were con- 
creted. The station is 22 ft high and 
22 ft wide to accommodate sinking 
equipment. Supports were placed in 
the back to aid in ground support and 
to hold the travel rail for six-ton 
electric hoists to be used during sink- 
ing operations for handling heavy 
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Fig. 3. The concrete work cage, with shaft steel aligning jig shown hung under the 


cage, serves as a distribution point for concrete dropped through a six-in. slick line. 
A swivel “elephant trunk” on the hopper bottom is used to place concrete behind 
the forms 


equipment around the shaft collar, 
and they will serve a similar purpose 
after the shaft is in operation. Air 
and water pipe, ellectric conduit, and 
ventilation pipe were placed in a 
covered ditch so that the station would 
be free of entangling pipes and wires. 
Two hoists occupy the hoist room. 
The cage hoist is an eight ft diam 
single drum, 600 hp d-c machine 
while the skip hoist is a double drum 
seven ft diam, 250 hp a-c machine 
with d-c dynamic braking. The skip 
hoist, which is being used for shaft 
sinking, has an additional 250 hp 
motor connected parallel to the exist- 
ing motor at the opposite side of the 
main gear to provide sufficient power 
to handle shaft sinking equipment. 
Hoist operators’ booths are sound- 
proofed so that bell signals for one 
hoist will not interfere with the opera- 
tion of the other hoist. The hoist 
room and Storke level station are 
lighted with mercury vapor lamps 
for optimum lighting conditions. 


Four 312-In. Drifters on Drill Jumbo 


The drill jumbo, with air operated 
motors to drive the arms, mounts four 
314-in. drifters on 12-ft screw feed 
shells. On the bottom, the jumbo sits 
on a base plate where booms to the 
shaft wall are not required. Using 
three-in. carbide bits on 14-in. 
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round drill steel, holes are collared 
and 2'4-in. collar pipes are inserted 
to keep them clean—they are com- 
pleted with two-in. carbide bits on 11 
ft steels. To pull nine ft, a 68-hole 
round is drilled out and loaded with 
114 by 16-in. 60 percent waterproof 
blasting powder. Cut holes are primed 
with electric short period delays and 
regular delays are used in the outer 
rows of holes. 

The Storke level station contains a 
self-propelled movable platform on 
rails that is used to cover the entire 
shaft during the dumping portion of 
the mucking cycle. The mucking ma- 
chine, buckets, form jumbo for han- 
dling concrete forms, and general 
equipment are transported to the cen- 
ter of the shaft on that platform. The 
drill jumbo, when in the station, is 
placed on another movable platform 
which can be driven onto the main 
platform and moved to the center of 
the shaft for attachment to the hoist- 
ing rope. A special cutout was made 
for the drill jumbo so that it will be 
out of the shaft station proper when 
not in use. There is a large air re- 
ceiver in the jumbo cutout for main- 
taining air pressure for the shaft 
drills. 

Communication between the top 
and bottom of the shaft is accom- 
plished with a standard mine phone. 
In most cases hoisting signals are 


relayed by a pull cord, but radio- 
phone communication from a cage 
constructed in the safety crosshead 
(See fig 1) is available to com- 
municate with the hoistman if neces- 
sary. The crosshead cage is used pri- 
marily to transport men and small 
material. 

Each of three shaft crews consist 
of a shift boss. five shaftmen and a 
hoistman all under the direction of a 
shaft foreman. The shaft crew does 
all phases of the shaft sinking opera- 
tion except for electrical and mechani- 
cal maintenance which is done by the 
regular mine maintenance crews. Dur- 
ing the drilling cycle, four men oper- 
ate the drills at the bottom and one 
man is used as top lander. About four 
hours are required to drill out the 68- 
hole round. Loading and blasting also 
take about four hours. Cut holes are 
loaded approximately one-third the 
depth of the hole and the rest of the 
holes are loaded two-thirds of the 
depth after which the round is wired 
in parallel circuit and shot from a 
440-v a-c blasting line. 

A blasting mat was used over the 
collar of the shaft until it reached a 
depth of 200 ft. After blasting, the 
fan is set on blow for 30 minutes and 
then the shaft and manway are 
checked for loose rock and the muck- 
ing cycle begins. 


Overshot Mucker Operates in 
Close Quarters 

Mucking is accomplished with a 
crawler-mounted, air-operated muck- 
ing machine dumping into one of two 
73-cu ft buckets used during this 
cycle. Although a crawler-mounted 
overshot mucker is believed to be the 
best machine for this operation, a 
19-ft diam shaft is close to the mini- 
mum size for its efficient operation 
at the bottom (see fig. 2). The 
mucker is very versatile, especially in 
station cutouts, and can be used in a 
variety of places after the shaft is 
finished. 

Three men in the shaft bottom 
alternate between operating the 
mucker, placing and changing buckets 
and moving the pump. One man is 
general utility and the other man 
operates the dump chute and shaft 
door cover when the bucket is being 
dumped. Buckets are dumped by the 
conventional ball and chain method 
into a 250-ore bin from which the 
muck is loaded into mine cars through 
a chute with an air-operated under- 
cut guillotine gate. It takes two shifts 
to muck the 90 bucket round of about 
300 tons. 


(Continued on page 62) 
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By EARL L. PETERSEN 


Chief Industrial Engineer 
Paul Weir Co. 


OMEONE 

once wise- 
cracked that the 
trouble with try- 
ing to keep up 
with the Joneses 
is just about the 
time you catch 
up with them, 
they refinance. 
That could apply to some of us as 
individuals, but, in operating a coal 
mine or any other type of business, 
you can’t just try to catch up with the 
business Joneses, you can’t afford to 
just meet competition, you must be 
competition. The future of coal is 
tremendous and unlimited—the fu- 
ture of any individual coal company 
is equally so—but neither is guaran- 
teed. A bright future can only be 
earned competitively. 

During only the past ten years, the 
coal industry, through the use of 
more efficient methods and machin- 
ery, has improved productivity over 
70 percent. That in itself is com- 
mendable, but it does little good to 
gloat over it. At best, such improve- 
ment should only serve as an indica- 
tion that more can be done, that new 
and still greater progress is possible. 
Necessity and competition between 
suppliers to the industry will force 
the periodic introduction of new 
equipment, but in many cases, exist- 
ing equipment can be used more ef- 
fectively—right now. Today’s worker, 
too, can be much more productive. 
Cost reduction is a job that is never 
done. To stay in business, there can 
only be one answer—there must be 
an ever active, well defined program 
designed to exploit every available 
means to greater productivity and 
lower costs. 

Today, there are such additional 
management tools as market surveys, 
modern cost systems, inventory con- 
trols and operations research to 
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Methods of Reducing Operating Costs 


To stay in business, a coal company 
must have an ever-active, well-defined 
program designed to exploit every avail- 
able means of achieving greater productiv- 


ity and lower costs 


name a few. Industrial engineers, 
too, because of their broad knowledge 
of accounting, economics, proced- 
ures, operational methods, working 
with people and their means for ob- 
taining operational data and estab- 
lishing realistic guides, are proving 
to be of inestimable value to a suc- 
cessful cost reduction program. How- 
ever, while each of these modern tools 
of management has its individual 
worthwhile application, none of 
them alone can reduce costs. There 
are other more basic factors upon 
which effective cost reduction de- 
pends. An organization must possess 
a certain intangible quality if its 
programs are to produce results and 
have any degree of lasting success. 
Theory and various forms of tech- 
nical guidance are very essential, of 
course, but the real payoff is, “are 


costs really being reduced?” 


Objectives Should Be Spelled Out 


First of all, cost reduction cannot 
be a hit-or-miss proposition; every- 
one in the organization should know 
what must be done and when it must 
be done. If, to beat competition, total 
costs must be reduced at least $1.00 
per ton; if section unit productivity 
must be increased a minimum of 75 
tons per shift; if haulage must be 
improved, or if quality is involved, 
spell it out specifically for all levels 
of management. Only then is there 
an opportunity to attack the over-all 
problem realistically and realize the 
full extent of the required cost re- 
duction. Just doing a little better is 


usually not enough. Many firms who 
today are losing money and even los- 
ing customers are already doing 
better by past standards. Some as- 
pects of cost reduction are even most 
unpleasant to perform. Nevertheless, 
it does little good to keep anything 
secret. So, if planned reductions are 
to take place, do not hesitate to in- 
form the entire staff of the require- 
ments and the measures that must be 
taken. 

Having spelled out the specific ob- 
jectives and detailed the means by 
which those objectives are to be real- 
ized, is, of course, only the beginning. 
There is always the responsibility for 
getting the job done. But, surely 
this cannot be the job of only one 
man. Modern experience has taught 
us that only with an organized team 
applying its combined skill and effort, 
can we expect maximum accomplish- 
ment. In short, there must be organi- 
zation—effective organization at all 
levels of management. 

Effective organization requires an 
active demonstration of leadership— 
that ability to get other people to 
work enthusiastically through the 
leader’s influence and example. It 
means building an atmosphere wherein 
every employe feels that he is really 
part of the team and knows that his 
contribution is being understood and 
appreciated. Such organization or 
leadership is rarely something which 
just happens. It must be developed 
and where it exists, it usually has been 
developed over a period of time. It is 
built on a certain man-to-man rela- 
tionship. It is a combination of 
“sood human relations” and “dy- 
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namic administration.” It produces 
such a degree of organization dis- 
cipline and respect, that things al- 
ways get done. 


Good Human Relations 
Must Start at Top 


By observing the general attitude 
of its employes, it is not too difficult 
io determine any organization's rela- 
tive level of productivity. You just 
do not get quality or quantity per- 
formance in an atmosphere of doubt 
and distrust. Employes are not ma- 
chines and cannot be started or 
stopped by the mere turn of a switch. 
They are individuals and respond 
favorably only when they are recog- 
n zed and treated by their superiors 
as individuals. Group spirit, organi- 
zation morale, and the degree of co- 
operation are, after all, the summing 
up of the feeling of employes toward 
their supervisory—toward their com- 
pany. 

There is little protest with that 
thinking, but too often it ends at the 
level of the first-line supervisor. It 
should be expected that each such 
supervisor or foreman always handle 
his workers in a most inspiringly ef- 
fective manner, Yet. many manage- 
ments do not regard very seriously 
the manner in which they deal with 
him. It is said that a good supervisor 
is supposed to understand that dif- 
ference and that he must expect cer- 
tain abuse and unpleasantness as part 
of his job. Maybe so, but human 
nature being what it is, don’t count 
on it. Foremen cannot be expected to 
handle workers with confidence, re- 
spect, cooperation and trust unless 
all their relationships with manage- 
ment are also conducted with con- 
fidence. respect, cooperation and 
trust. “Good human relations” is just 
good business, but it must start at 
the top. 

Now. good human relations does 
not mean having an organization of 
all good fellows or that everything 
should be rosy: in fact, it had better 
not be just sweetness-and-light. An 
organization must have integrity and 
demonstrate understanding, but that 
is no reason why it should not have 
spine and firmness. There must be an 
atmosphere of friendliness. but also 
one of complete respect. People are 
often more insecure if you coddle 
them than if you consistently let 
them know where they stand and 
why. This obviously means disciplin- 
ing them as often as may be neces- 
sary. They will take it and even like 
it, if they deserve it. Don’t forget 
that whenever you coddle or give-in 
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improved productivity over 70 percent during the past ten years 


unnecessarily to a troublemaker, you 
may temporarily keep him quiet, but 
at the same time lose the respect of 
the rest of the employes. Invariably, 
the whole organization is helped if 
you make sure that such a trouble- 
maker “gets in line” and take every 
action necessary to keep him in line. 
Each time you fail to take the proper 
disciplinary action, supervisory ef- 
fectiveness suffers a setback. It is the 
fearful weak management with its ill- 
informed hesitant supervisors that 
breeds poor human relations and has 
trouble keeping costs under control. 


Good Performance Should Be 
Stressed at All Times 


Whether you are a general man- 
ager, superintendent or first-line fore- 
man, you also cannot afford to scoff 
at or ignore the fact that workers— 
and foremen too—establish images 
of their company and act toward the 
company and their supervisors more 
on the basis of those images than on 
basis of current facts and figures. 
Once these stereotyped notions—good, 
bad or indifferent—are formed in 
peoples’ minds, they are difficult to 
change. Too often, managements 
have been guilty of accepting poor 
performances and certain excesses or 
abuses merely because volume and 
profit momentarily appeared ample. 
Then, when reduced volume wipes 
out or sharply reduces the profit, 
they expect these same matters to be 
corrected at once. It just doesn’t work 
that easily. Workers—and supervis- 
ors too—find it difficult to under- 
stand why work standards, accepted 
for sometime as_ satisfactory sud- 


denly become unacceptable. Manage- 
ments should never be guilty of blow- 
ing hot one minute and cold the next. 
Individual performances short of the 
expected standards should never be 
tolerated, regardless of the general 
business level or what the P. & L. 
statement may show.There is no sub- 
stitute for the day-by-day followup 
on each substandard performance, 
even though many of them may be 
relatively minor or small in conse- 
quence. This is extremely important, 
inasmuch as it usually is a combina- 
tion of many small excesses that make 
up the real reason for poor produc- 
tivity and high costs. Major items 
always command immediate atten- 
tion and rarely are allowed to repeat. 
Therefore, if any program is to be 
respected and receive the proper em- 
ploye support, management must be 
most consistent in its attitude toward 
all performances and in its adminis- 
tration of policy. 

Cost reduction programs quite 
often associate only various technical 
means by which the results are to be 
obtained. But, can there be any really 
successful cost reduction unless there 
is organization, effective leadership 
and sound human relations? 

Today’s worker can be much more 
productive. Without a doubt, he is 
mentally and physically superior to 
past generations. Yet. considering the 
use of improved tools and equipment, 
his rate of production has not kept 
pace. However, it is wrong to blame 
the worker, it certainly is useless. The 
average American is a good loyal 
worker and inherently wants to be 
on a winning team, but he is suscep- 
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The coal industry, through the use of more efficient methods and machinery, has 


Employes are not machines and cannot be started 


“hee 


or stopped by the mere turn of a 


switch. They are individuals and respond favorably only when they are recognized and 
treated as individuals 


tible to emotions and is inclined to 
follow a leadership, whether it be 
good or bad. If worker productivity 
is to improve, the essential leader- 
ship must come from management. 
Everytime it fails to supply this lead- 
ership, the workers have little choice 
but to follow some other. 


Expenditures Should Be Justified 


Quite often, new or better equip- 
ment is assumed to be the only means 
to further cost reduction. There are 
occasions when this is the case. How- 
ever. unless existing equipment is al- 
ready being used to near its full po- 
tential, there is little assurance that 
new equipment will be permitted to 
provide the potential claimed for it. 
One general manager, known by the 
writer, repeatedly conveyed to his 
staff personnel the fact that he would 
always give sincere consideration to 
any reasonable recommendation for 
new equipment, provided those mak- 
ing the recommendation could prove 
the existing equipment was already 
being used as effectively as possible 
In many cases, it is such an approach 
that will help develop the proper 
comparative analyses so necessary to 
the consideration of new equipment 
purchases. Yet, that doesn’t mean that 
a piece of equipment must be old to 
be replaced. It’s obsolete, regardless 
of age, when it can be replaced, modi- 
fied, or rebuilt to produce savings 
for the company beyond that possible 
under existing circumstances. 

It is generally agreed that equip- 
ment being used to its maximum efli- 
ciency is always important. Yet, it 
can’t be done with inefficient, break- 
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down-type maintenance. Employe 
productivity and equipment produc- 
tivity, the two prime factors that de- 
termine the level of most all operat- 
ing costs, will, to a great extent, vary 
strictly as the efficiency and effective- 
ness of maintenance varies. Yet, no 
other operation so essential to good 
performances and costs is permitted 
to function as blindly or is ignored 
more often. One reason is the fact 
that few coal company reports show 
all the excess costs that are in one 
way or another the result of poor 
maintenance as being the direct cause 
of such poor maintenance. In itself. 
good maintenance costs less than poor 
maintenance. Yet. the objective of 
any maintenance program should not 
he the cutting of maintenance costs 
alone. Anyone can cut maintenance 
costs—vou need only to defer mainte- 
nance. Instead there must be a pro- 
gram which includes plans to attain 
that level of maintenance consistent 
with the lowest possible product costs. 

In normal mine operation. there 
are certain supply costs such as those 
for roof support. rock dust, blasting 
materials and the 40 cents to the 
United Mine Workers of America, 
which on a per-ton-basis are reason- 
ably constant. inasmuch as they occur 
only as coal is mined. However. ex- 
cept for these certain costs, all other 
costs go on regardless of the produc- 
tion volume. This means that for each 
ton of production lost, there is a 
total loss in income equal to the full 
selling price per ton minus those 
fixed-per-ton costs. For example, 
should avoidable equipment delays 
cause each of a mine’s ten face-units 


to lose 50 tpd, the loss in income each 
day could easily total $200 per unit 
or a total of $2000. With such losses 
possible. no mine can afford to be 
without an effective maintenance pro- 
gram. While the type and size pro- 
gram will vary and should be tailored 
for individual facilities and organi- 
zations. a successful program must 
of all things include both “planning” 
and “control.” Without them, no 
maintenance program can_ succeed. 
With these qualities, an effective 
maintenance program will decrease 
breakdowns and increase productiv- 
ity: improve equipment condition 
and extend its working life; reduce 
both labor and supply costs and add 
to worker safety. 

Another thing. most often over- 
looked is the adverse psychological 
effect that poor maintenance has upon 
the over-all work force. With equip- 
ment frequently down for minor re- 
pairs, men quickly lose that enthu- 
siam so essential for attaining volume 
and productivity objectives. There 
are many occasions. when. because 
some piece of equipment was down 
for a short time or not working prop- 
erly. the affected men lose all interest 
in the day’s production. When such 
a delay occurs early in the shift, it is 
not unusual to find this attitude pre- 
vail throughout the entire shift. even 
though the actual delay was relatively 
minor. Don’t forget that men possess- 
ing such an attitude produce accord- 
ingly. Too often, such instances of 
lost or damaged enthusiasm are an- 
other one of the many hidden causes 
for poor productivity and too-high 


costs. 


Control Costs At The Source 

It must always be remembered that 
the men who actually control costs 
and who are in the best position to 
influence their going up or down are 
those who directly supervise the men 
doing the work, operating the equip- 
ment and using the materials. They 
are the first-line foremen. Once they 
have spent a given amount of money 
for labor or supplies, the cost of them 
may be recorded in many different 
ways. but the money for them is gone. 
If savings are to be made—if costs 
are to be reduced—excess costs just 
must not occur. They must be pre- 
vented, and such prevention is almost 
solely dependent upon the effective- 
ness of the first-line foremen in the 
direction of his men and the use of 
equipment and materials. 

There are some who feel that su- 
pervisory incentives or bonus plans 
are the answer to improved super- 

(Continued on page 57) 
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PEACEFUL USES 
of NUCLEAR EXPLOSIONS 


Information resulting from the AEC weapons- 

testing program has stimulated proposals for 

three general applications: excavating, break- 
ing rock in place and utilizing the heat 


HE purpose of this article is to 
discuss the program aimed at 
possible use of nuclear explosives for 
industrial and scientific purposes, in- 
cluding several proposals relating to 
mining. 
The program, 
now nearly two 
years old, has 
been controver- 
sial almost from 
the start. Those 
who have become 
interested in it 
sy appear to be di- 
vided, like all 
Gaul, into three parts: those who sup- 
port it, for the most part zealously, 
like its sponsors; those who think it 
is hairbrained; and those who are 
afraid of the radiation hazards. 

The program in general is known 
as Plowshare. The name, of course, 
derives from Isaiah’s prophecy “and 
they shall beat their swords into plow- 
shares, and their spears into pruning 
hooks.” (Isa. 2:4.) It receives its 
main impulse from the Atomic En- 
ergy Commission, but many groups 
are collaborating—from Government, 
colleges and universities and industry. 
The list reads like a sampling of 
Who’s Who in American scientific 
and industrial research. It includes, 
among others, the Lawrence Radia- 
tion Laboratory of the University of 
California, where the program was 
conceived, and the Rand Corp., the 
research group that told the Air 
Force in what formation a bombing 
mission should fly in order to safe- 
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euard the particular planes carrying 
bombs. It includes the Bureau of 
Mines and the Geological Survey, the 
Public Health Service, and _ the 
Weather Bureau; the University of 
Alaska and the Colorado School of 
Mines; the Westinghouse Research 
Laboratories and the Dow Chemical 
Co. 

Plowshare is an offshoot of the nu- 
clear weapons-testing program and 
stems particularly from a series of 
nuclear explosions in Nevada, in 1957 
and 1958, ranging in strength from 
less than 100 tons of TNT equivalent 
to several thousand tons equivalent, 
and in depth from just above the sur- 
face to far enough below to contain 
the explosion and its radioactive ef- 
fects. Four pieces of information of 
cconomic import came out of these 
tests: 1) a great volume of rock can 
be excavated if the blast is not too 
deeply buried, and the dimensions of 
the crater so produced can be con- 
trolled; 2) if the shots are deeply 
buried, great volumes of rock can be 
crushed or shattered in place; 3) a 
large part of the energy released by 
a deeply-buried shot may be retained 
in the rock as heat; 4) some of the 
rock will be melted, and when that 
happens much or most of the fission 
products released may be sealed in 
the molten rock. 

These discoveries stimulated three 
general kinds of proposals: for ex- 
cavation, for breaking rock in place, 
and for utilizing the heat. Concur- 
ently, there were also proposals for 
utilizing the radioactive particles pro- 
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duced for weather modification or 
control, and for scientific research in 
various fields. 


-Underground Test Shot 


Before discussing the proposals 
themselves, it will be useful to tell 
something of the results of the Nevada 
shots and to call attention to some 
general considerations. 

Most of the basic information on 
the effects of underground nuclear 
blasts comes from an explosion known 
as the Rainier shot, in which a 1.7 
kiloton device was detonated 800 ft 
below the surface. The effects of the 
shot were studied by means of a num- 
ber of three-in. diamond-drill holes 
into the blast area. From these holes 
it has been deduced that the blast 
created a cavity, or bubble, 110 ft in 
diam, lined with five in. of molten 
rock or “glass.” The cavity collapsed 
almost immediately after formation, 
within a period of no more than a 
minute or two, yielding about 700,000 
tons of crushed and broken rock, 
500,000 tons crushed by the explosion 
itself and 200,000 tons broken by col- 
lapse. Underground workings (a 
raise from which a drift will be run) 
are now being driven to learn more 
about the chimney of broken rock 
above the blast cavity. 

As previously implied, if the ex- 
plosion is shallow enough it will 
create a crater. This it does partly by 
pushing the rock aside and partly by 
blowing it into the air, the ratio being 
related to the depth of the shot. A 
ridge is built around the crater like 
that around Meteor Crater in Arizona. 
For an explosion of given power, the 
radius of the crater increases with 
depth up to a point and then de- 
creases. 

All this information—all expe- 
rience up to now on what happens 
when a nuclear device is exploded 
underground—is confined to the tuffs 
in which the Nevada shots were det- 
onated. Other silica-rich rocks (sand- 
stone, the various igneous rocks, and 
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the like) are expected to react sim- 
ilarly—for a deeply-buried shot spe- 
cifically, to yield an initial cavity 
with some melting of the rock, fol- 
lowed by collapse of the cavity. Salt, 
and limestone or similar rock, pre- 
sumably would be melted in much 
larger proportions, and the molten 
material should constitute excellent 
heat reservoirs. 


Much to be Learned 


A great deal has to be assumed. 
For example, knowledge of the ther- 
modynamics of salt and lime is con- 
fined to pressures and temperatures 
that are quite low as compared to the 
millions of atmospheres of pressure 
and millions of degrees of tempera- 
ture in the nuclear explosions, to say 
nothing of the instantaneousness— 
measured milliseconds—with 
which they are reached. 

Within recent months mathemati- 
cians at Lawrence Radiation Labora- 
tory have succeeded in setting up 
theoretical equations that can be fed 
into a computer and from which they 
hope to be able to forecast many of 
the physical effects of an underground 
explosion. If so, this will eliminate a 
good deal of speculation and mini- 
mize the need for preliminary tests, 
such as the tests with ordinary high 
explosives (HE) which will be re- 
ferred to later. 

Throughout all these proposals 
there runs the question of the pos- 
sible escape of fission products and 
consequent possible danger to man. 


Fall-out Can be Contained 


In the deeply buried shots, nearly 
all the fission products were found 
imprisoned in the “glass,” the rest 
getting trapped elsewhere. In the 
shallow shots most of the fission prod-.. 
ucts were caught in the broken rock 
in place. The amount of radiation 
fall-out depends on the amount of 
rock thrown into the air, which in 
turn, as stated above, is related to the 
depth of explosion, so that safety 
against fall-out can be secured by’ 
some sacrifice in the size of excava- 
tion. 

The total amount of fission prod- 
ucts produced is said to be small in 
any event; even in the worst of cir- 
cumstances only a small percentage 
of what is produced may get into the 
air, to appear as fall-out. Dr. Edward 
Teller reported to a meeting of the 
Division of Earth Sciences of the Na- 
tional Academy of Sciences in May 
of this year that in due course explo- 
sion charges even “cleaner” than the 
present ones should be available. 

R. A. Lindberg, a biologist with the 
University of California, reported to 
a gathering in San Francisco in late 
May that the risk is small as com- 
pared, say, to the indiscriminate use 
of pesticides. 

Of special concern in this matter is 
the question of what happens when 
ground water percolates through the 
contaminated rock. Here, too, as in 
the thermodynamics of the problem, 
positive information is meager and 
speculative presumption abundant. 


Experiments have demonstrated 
that fused rock, because of its in- 
solubility, is a good container of fis- 
sion products. Tests on the Rainier 
“glass” are reported to show that 
ground water having an alkalinity as 
high as pH10 leaches “very little” of 
the radioactivity out of this particular 
glass. Not all “glasses,” however, are 
insoluble. Molten salt, for example, 
is not, nor is molten limestone. More- 
over, even the “insoluble” silicate 
glasses deteriorate. 

Water passing through contami- 
nated broken rock will pick up some 
of the radioactivity, but whatever gets 
dissolved will presumably get thrown 
out of solution sooner or later by the 
process of base exchange as the water 
moves through uncontaminated rock, 
to get redissolved and reprecipitated 
in a continuous cycle. Available in- 
formation is said to indicate that the 
radioactivity can be expected to travel 
only a small fraction as fast as the 
water itself—only a fraction of a foot 
per day—and thus to decay to per- 
misible limits before it reaches a 
place where it may enter the biologi- 
cal environment. 

The AEC has announced that no 
project will be undertaken until it is 
satisfied that no danger exists or that 
the public health and safety are ade- 
quately protected. 


A Harbor in Alaska 


All told, a dozen or more projects 
have reached the point of public dis- 
cussion. Some of these are designed 


Proposals for breaking and retorting oil shale 
in place would obviate the need for process- 
ing plants such as the Bureau of Mines 
N-T-U demonstration unit at Rifle, Colo., 
which is presently on stand-by. If proved 
technically and « cially feasible, the 
method would permit tapping vast reserves 
of oil shale in northwestern Colorado 
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to take advantage of the cratering 
effect of a near-surface blast. The one 
announced first is an experiment to 
excavate a harbor at an isolated spot 
near Cape Thompson in northern 
Alaska. This is known as Project 
Chariot. A spot has been selected, the 
harbor has been designed, and the 
necessary number and size of shots 
have been calculated. Three 20-kilo- 
ton shots would be detonated in line 
at a depth of 400 ft to open the ap- 
proachway from the sea, and two 
200-kiloton shots at a depth of 700 ft 
for the turn-around basin. 

Background information on ocean 
tides, currents, permafrost and such 
matters is being collected. Possible 
danger to life—land, sea, and human 
—is being looked into. Additional 
studies are under way. If all goes well, 
if it is determined that no uncontrol- 
lable hazard is involved, the shots 
may be detonated in 1961 and the 
harbor completed within a year. 

The justifications given for the 
proposal are, one, to test the feasibil- 
ity of excavating an artificial harbor 
by means of nuclear explosions, and 
two, to “open the way to the develop- 
ment of vast coal deposits near the 


coast as well as valuable oil reserves 
inland.” 


A Sea-level Canal 

Another idea is for a_ sea-level 
canal across the Isthmus of Panama. 
The idea is that and nothing more, 
although a few engineering and cost 
calculations have been made. As may 
be expected—and as is true for all 
proposals—they are said to show 
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that the project is both economic and 
technically feasible. 

A third proposal to make use of the 
excavating power of a nuclear blast 
is in the stripping of thick over- 
burden in mining operations, but this 
involves also the rock-breaking power 
of the explosion, which will be dis- 
cussed later under mining applica- 
tions in general. 

The rock-breaking proposals in- 
clude the building of underground 
tanks for the storage of oil, improv- 
ing underground water supplies, re- 
covering oil from oil shale, and 
mining. 

At least the first two of these sug- 
gestions appear to be based solely on 
the thought: “Well, why not?” The 
idea is to crack up the rock where it 
is impervious, or—although the AEC 
itself is skeptical about this—to close 
it up where it is now porous, depend- 
ing on the result desired. For ex- 
ample, one suggestion is to change 
the flow of underground water from 
its present course toward points 
where the water is more urgently 
needed. As I understand them, the 
various proposals for improving 
underground water supplies consist 
at present merely of a listing of the 
possibilities of breaking up the rock 
so as to facilitate or direct the flow 
of water or to permit its storage. 


Oil from Shale 


The purpose of the oil-shale pro- 
posal is to see if the shale would be 
crushed and broken in the way the 
tuff in the Rainier shot was broken 
and, if so, whether it would be made 


One advantage of developing elec- 

trical power from heat produced 

in a nuclear explosion would be 

a greatly simplified plant, com- 

pletely unlike the nuclear reactor 
facility pictured 


sufficiently porous to be set 
afire and be retorted in place. 

The proposal for in situ 
combustion is an extension 
of tests being made along 
that line by the oil industry to see 
if oil sticking behind the pores of 
partly-drained pools can be released 
and driven out to peripheral wells for 
pumping to the surface. In the oil- 
shale proposal, the nuclear explosion 
would apply solely to creating the 
permeability that would be necessary. 
Suggestions have been made that the 
nuclear phase of the project be pre- 
ceded by HE (high explosive) tests 
to learn something about how oil 
shale reacts to a confined explosion. 

The oil shale proposal is modera- 
tely well along. It is to be conducted 
jointly by the Bureau of Mines and 
AEC but with financial participation 
by industry. The proposal was for- 
mally presented to industry in Jan- 
uary of this year and a second meet- 
ing has been announced this time for 
the purpose of negotiating a specific 
agreement. 


Rock Breaking—Stripping 


The use of nuclear explosions in 
mining is conceived to be applicable 
under special circumstances both to 
the stripping of deep overburden and 
to the shattering of deep underground 
deposits too low-grade to be mined 
by conventional methods. In stripping 
operations, the nuclear explosion 
would be used not only to remove 
the overburden but also at the same 
time, if desired, to shatter the ore. 
With respect to underground de- 
posits, broken ore would be leached 
in place or mined by techniques ap- 
plicable to block caving. 

The various proposals acknowl- 
edge the possibility of chemical 
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changes in the ore due to roasting 
or fusing, and contamination of ore 
by waste, all leading to possible loss 
of some ore and at least creating a 
variety of problems in subsequent 
ore dressing. Proponents consider 
such complications minor, however, 
as they do also the questions of moni- 
toring for control of radiation and of 
appropriate ventilation to get rid of 
heat. 


Using the Heat—Power 


The foregoing proposals make use 
of the disruptive force of the ex- 
plosion. There ought to be some way 
to make use also of the heat. Recall 
that one of the facts discovered from 
the Nevada shots was that a large 
part of the energy of an explosion is 
converted to heat. The initial prob- 
lem is to slow down the rate of dis- 
sipation. An obvious way to do this 
is to store it, so to speak, in molten 
rock of a kind into which a lot of heat 
can be packed. Salt is such a rock. 
At the high pressures involved, salt 
is compacted two to three times, and 
heat that results from this work, as 
well as that required to melt the salt, 
is retained in it. 

These considerations led to Proj- 
ect Gnome, a proposal to detonate a 
nuclear device deep in the salt beds 
at a site near Carlsbad, N. M. Gnome 
has been described as a power project, 
but its purpose is not to make power 
but to explore the mechanics of heat 
storage and transfer, and to de- 
termine what kind of physical en- 
vironment would be produced—that 
is, whether the cavity would remain 
open (not likely), with a pool of 
superheated molten salt on the floor, 
or whether, perhaps, collapsing 
rubble would freeze the molten salt or 
otherwise create a condition that 
would prevent recovery of the heat. 
The heat would be drawn off for 
the production of power by passing 
water or some other fluid or gas 
through the chamber. Studies are 
under way to determine what “fluid” 
to use. 

In addition, Gnome is designed to 
provide information on the feasibility 
of recovering isotopes produced in 
underground explosions. 

Initial studies indicated that the 
test could be conducted without 
hazard to health, to potash mining or 
gas-well operations in the region, but 
as an added precaution several HE 
shots were detonated to make certain 
about the capacity of the salt to trans- 
mit seismic waves. The results were 
recorded by seismographs set up in 
the mines. The AEC has not yet re- 
ported the results. 
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Salt Water Distillation 


It has been proposed that stored 
heat might also be used for distilling 
salt water in regions of water short- 
age, but up to now this has been of- 
fered only as an idea. Salt water 
would be piped into a deep cavity and 
high-temperature steam drawn off. 
Thermo-dynamically the idea is said 
to be simple enough. The proponents 
have calculated that, if such conver- 
sion is feasible (the qualification is 
theirs), the cost would be around 
$0.30 a thousand gallons as against 
four to five times that amount by 
other methods of distillation. The 
water distilled in the plant at Coal- 
inga, Calif., for example, costs $1.45 
a thousand gallons. 


Other Proposals 


Brief mention of a few other pro- 
posals will round the scope of Plow- 
share as envisioned by its enthusi- 
asts. One idea—a sort of no limits- 
to-the-imagination proposal—is to 
produce chemicals in underground 
stills, retorts, or furnaces. For ex- 
ample, so the idea goes, calcium car- 
bide might be manufactured at a 
fantastically low cost in a limestone 
cavern produced by a nuclear blast. 
The carbide could then be used to 
make acetyline, which could be used 
to make something else, which could 
be used to make still another product, 
all at such phenomenally low costs as 
to revolutionize chemical utilization. 

Another group of proposals relates 
to weather modification or control. 
Weather control in general is not 
considered promising, but an idea 
that teases the imagination is one re- 
lating to hurricanes. Meteorologists 
do not consider it possible to destroy 
a hurricane by a nuclear blast, be- 
cause great as is the power of such 
a blast it is small as compared with 
the energy in a hurricane. Some have 
expressed the idea, however, that 
hurricanes can be controlled. 

hurricane approaching land 
might be caused to veer back out to 
sea, for example, by destroying its 
symmetry by a blast somewhere near 
the periphery. Or the wind velocity, 
and therefore destructive power, 
might be lessened by blowing out the 
hot air in the eye of the hurricane. 


Greater Potential 

Perhaps this recital has led you to 
the conclusion that Plowshare is a 
hodge-podge of the practical and the 
visionary. 

I think so myself. 

Many of the proposals do seem 
like the direct product of a brain- 
storming session; some are based on 


extreme extrapolation from meager 
data, a fact that some of the spon- 
sors readily acknowledge. 

Yet I think that is all right. There 
is a real place for the visionary in 
this kind of program; in fact, it is 
not always easy to distinguish be- 
tween what is truly visionary and 
what is highly imaginative but still 
practical. 

My concern is not that some of 
the proposals seem to be far-fetched 
but with their origins. At least the 
mining proposals, which are the only 
ones I am qualified to criticize, em- 
body curious bits of misinformation 
and a certain degree of what I call 
technologic innocence—a couple of 
examples will explain. 

The Kennecott mine in Alaska is 
cited as “a possible application” 
(present tense), it being “covered 
throughout the year by sheets of 
ice,” a fact that makes it “a very 
difficult and expensive mining op- 
eration because of the constant task 
of removing ice and snow.” (This re- 
minds me of the story of the man 
who was reported to have won $10,- 
000 at the races at Hialeah, whereas 
in fact he lost $10 in a private game 
of craps at Santa Anita.) The Kenne- 
cott mine was worked out in 1938; 
it was an underground operation, 
opened by adits and inclined shafts: 
and the surface was not covered by 
snow and ice. 

The stripping proposals seem to 
start with the idea that the stripping 
ratio in open-pit mining ranges from 
five to fifty, and the use of a nuclear 
device for stripping is said to be 
“ideal for situations such as the Ana- 
conda-Chile operations where their 
waste-to-ore ratio is about ten to 
one.” I need not comment on these 
figures. 

Are proposals in the non-mining 
areas equally unprofessional? The 
suspicion that they may be, plus some 
of the general considerations de- 
scribed, may lead to scepticism about 
the program as a whole. 

But Plowshare is not to be sneezed 
at, for all that. Radiation hazard or 
no, the potentialities for industrial 
and scientific application of nuclear 
explosions are too great and too ex- 
citing for active minds to ignore. 
The constructive utilization of this 
giant—the eventual fulfillment of 
Isaiah’s prediction—is inevitable. It 
might be fortunate, in fact, that the 
radiation hazard does exist, for it 
is probably the one element that will 
keep the program’s feet on the ground 
while its proponents’ collective head 
remains—as it should in this case— 
in the clouds. 
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NEW 


THUNDERBIRD MINE 
USES A-C POWER 


By L. E. BRISCOE 


Electrical Engineer 
Ayrshire Collieries Corp. 


An electrical engineer who has been associ- 
ated with the coal mining industry for well 
over 30 years gives some of the background 
behind the decision to make the Thunder- 
bird mine all a-c power supply. He also de- 
scribes in some detail the underground 
power distribution system, emphasizing its 
many safety features 


HUN DER- 

BIRD is a 
new mine just de- 
veloped near Sul- 
livan, Ind., by a 
wholly - owned 
subsidiary of 
Ayrshire Collier- 
ies Corp. of In- | 14 A 
dianapolis. This 
mine will supply all the coal to 
be used in a new generating station 
built by Indiana and Michigan Elec- 
tric Co. on the Wabash River. The 
mine and power station are con- 
nected by a nine-mile spur track 


owned by Thunderbird. 


Coal by Wire 


Probably the most interesting, and 
certainly a highly significant feature 
of this mine and power station ar- 
rangement, is the untraditional ar- 
rangement of a power station located 
near the coal field. This eliminates 
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shipping coal by rail to a power sta- 
tion located several hundred miles 
away near its load center. The power 
plant has been moved back to the 
mine and all its electricity will move 
some 200 miles by wire to customers 
in northern Indiana and southern 
Michigan. This unique arrangement 
results from the success of electrical 
power engineers in pushing the carry- 
ing capacity of transmission lines to 
higher voltages at greater efficiencies. 
The net effect is that electrical energy 
transmitted by wire—in this instance. 
330,000 volts—has been substituted 
for thermal energy in coal that other- 
wise would move by rail. This devel- 
opment, coupled with knowledge to 
be derived from work now being done 
in Finland and Switzerland with 
transmission at 800,000 volts, pre- 
sages the growth of an ultra-high 
voltage electrical grid system, fed by 
mammoth power plants located in the 
coal fields, interconnected with major 


Fig. 1. Thunderbird’s company-owned main surface substation 

consists of two duplicate transformers, each rated 2500/2125 

kva force ventilated. Power is purchased from the utility com- 
pany at 67 kv and transformed to 4160 volts 


load centers throughout large sec- 
tions of the country. In this in- 
stance, for example, the power sta- 
tion will contain the largest single 
turbo-generator unit yet constructed. 

The second significant element in 
this arrangement of mine and power 
plant is that each is tied to the other 
by a long-term fuel contract. For the 
power plant this contract assures a 
supply of fuel at a determined price 
for the life of the plant. For the 
mine this contract assures a stability 
of production at a constant, efficient 
rate. Both of these features, the 
large station located at mine site to 
serve distant customers by high vol- 
tage lines, and the long-term fuel 
contract, are indicative of the type 
of mine to be built in the future, and 
the conditions under which these 
mines will come into existence. 

There are three commercial coal 
seams on the Thunderbird property. 
In descending order stratigraphically 
these are the No. VI, the No. V, and 
the No. IIT. Initial development is in 
the No. VI coal, with plans for even- 
tual work in the lower seams. In this 
area the No. VI averages 64 in., with 
a shale roof and a firm clay floor. 
The mining plan is a standard Mid- 
west panel system with no pillar re- 
covery. Anticipated recovery is 55 
percent. 


Type of Face Equipment and 
Method of Haulage 


To determine the type of power. 
a-c or d-c, to be used underground 
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for the new Thunderbird mine, 
several decisions had to be first es- 
tablished. They are as follows: (1) 
Type of face equipment—conven- 
tional vs. continuous mining; (2) 
coal transportation equipment—belt 
vs. rail haulage; (3) transportation 
of employees, face equipment, and 
supply material—battery powered 
Jeeps vs. rail haulage. 

There is no need to expound on 
the amount of research and thinking 
by the Ayrshire Colleries supervisory 
personnel before decisions were 
reached on the three above pertinent 
items. It is only necessary to state the 
decisions reached and to briefly state 
the reasons for so doing. 

Conventional Face Equipment. 
Because of the presence of pyrites in 
the Indiana No. VI coal seam, it was 
thought mining would be impractical 
with continuous mining machines. 
The conventional mining machines 
simplified the preparation plant due 
to the elimination of excessive 
amounts of fines which would have 
required thermal drying for the fine 
coal cleaning. 

Belt Coal Haulage Throughout 
the Mine. Belt coal haulage was de- 
cided upon mainly because it was the 
company’s opinion that a lower op- 
erating cost would be realized than 
if complete rail haulage, or any 
portion thereof, was used. 

At the Thunderbird mine it was 
decided to use 36-in. wide panel 
belts with maximum length of 1500 
ft; section and main belts of 42 in. 
width with a maximum length of 
4500 ft; and transfer and slope belts 
of 48 in. width with proposed lengths 
of 300 and 1000 ft. respectively. 


Battery Powered Jeeps for 
Transportation of Employes, 
Equipment and Supply Ma- 


terial. Ayrshire Collieries has two- 
underground slope mines in opera- 
tion. One of these. the Minnehaha 
mine, Fairview Collieries Corp., near 
Dugger, Ind., employs electric rail 
haulage, 250 volt d-c. Shuttle cars 
dump into five-ton pit cars, and elec- 
tric locomotives then transport the 
coal to the preparation plant. The 
other slope operation is the Carmac 
mine, Carmac Coal Co., near Harris- 
burg, Ill. Belt haulage is used through- 
out. The only track in the mine is in 
the slope and is used for the trans- 
portation of employes, equipment. 
and supply material that is lowered 
to the bottom of the slope. Small bat- 
tery powered jeeps afford means of 
transportation from the bottom of 
the slope to the face regions. 
Experience at the two above 
named mines convinced Ayrshire 
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Collieries that its new operation 
should be constructed along the de- 
sign of the Carmac mine. 

After making the decisions re- 
garding the type of face equipment 
and method of transportation, the 
problem of power supply, a-c or d-c, 
was somewhat simplified. 


Five Reasons for Choosing A-C 


The application of three-phase a-c 
motors to underground machinery. 
face or off-face equipment, is by no 
means in its infancy. Many mine op- 
erators have looked to the use of a-c 
power and have successfully proven 
its adaptability for many or all of the 
applications in a mine. Formerly only 
d-c, 250 volt or 550-volt motors were 
considered. In all probability, past 
thinking was based on the idea that 
only the characteristics of the d-c 
series wound motor most suitably 
satisfied the rail haulage track mo- 
tors. Application of d-c power for 
the haulage system blended and 
made advisable the use of d-c power 
for other face and off-face equipment 
motors. Many or all of these motors 
could have been a-c had a-c power 
been available. Providing rail haul- 
age is used in a new mine today, the 
writer's recommendation would be a 
combination of a-c and d-c, prefer- 
ably a combination using a-c for all 
face equipment. 

In designing the Thunderbird mine, 
the final decision was to make this 
mine all a-c power supply for five 
reasons. In the writer's opinion, 
these reasons are listed below in the 
order of their importance: (1) first 
cost; (2) safety to shock and fire 
hazards; (3) maintenance; (4) flex- 
ibility; and (5) efficiency. Each of 
these five items will be discussed 
separately later. 

It is common practice to deliver 
primary power at a relatively high 
voltage underground to stationary or 
portable substations or to conver- 
sion equipment. At such _ locations, 
the power supply is transformed or 
converted to a voltage permitted by 
state laws either a-c or d-c for mobile 
equipment. In other words, primary 
power distribution equipment for 
either an a-c or d-c powered mine is 
similar. In all probability initial cost 
would be comparable. 

First Cost. Extensive cost calcu- 
lations were prepared for Thunder- 
bird mine in the event all equipment 
was powered by a-c. Similar calcula- 
tions were prepared for a mine pow- 
ered by d-c. In either case. the pri- 
mary power was assumed to be 4160 
volts, 3 phase, 60 cycles. Belt con- 
veyors with 9-c motors were con- 


sidered a must in either case and 
would be used throughout for coal 
haulage. The main surface substa- 
tion was to be equipped with auto- 
matic voltage regulation underload. 
The low voltage power distribution 
for the calculations were assumed to 
be 480 volts for a-c mine power, 275 
to 300 volts d-c for the d-c mine 
power. Sufficient copper in both the 
high voltage and low voltage power 
distribution systems was allowed in 
order to have proper voltage regu- 
lation at the face equipment motor 
terminals. Each system was designed 
to afford maximum safety protection 
to employees and was to be equipped 
and installed in accordance with the 
Federal Bureau of Mines Safety Code. 
No credit was assumed for face 
equipment to be purchased by there 
being a-c instead of d-c. The com- 
parison of the two _ installations 
showed the cost of the d-c power 
supply would be 33-1/3 percent to 43 
percent greater than for the a-c power 
supply. It is not difficult to see why 
this is possible. You need only to 
compare manufacturers price lists of 
motors, control, and required porta- 
ble cables. Last but not least, price 
comparisons of mobile 300 kva sub- 
stations with the 300 kw rectifier 
will be convincing. 

Safety From Shock and Fire 
Hazards. The author has been as- 
sociated with the coal mining in- 
dustry for well over 30 years either 
in the manufacture of shovels and 
draglines as an electrical engineer, 
or directly employed by a coal min- 
ing company. Most of this time has 
been spent in strip mining. He was 
among the first in the coal industry 
to recognize the need for safety built 
into the high voltage power distri- 
bution systems for either a strip or 
underground mine. 

In his early visits to many mines 
throughout the United States an un- 
believable number of electrical 
fatalities were heard of in the coal 
mining industry. Electric a-c fatalities, 
when caused by ground potential, line- 
to-ground insulation failure, should 
never occur, and if you are in com- 
pliance with the Federal Mine Safety 
Code for Bituminous Coal and Lig- 
nite Mines of the United States (Part 
IIl—Strip Mines. Article VI. Elec- 
tricity, Section 5c, Subject: Ground- 
ing), they will not occur. This Sec- 
tion reads as follows: “In all 
alternating current powered systems 
where the line-to-ground voltage ex- 
ceeds 150 volts, the system shall be 
grounded through a suitable im- 
pedance at the transformer station 
and a ground conductor circuited be- 
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Fig. 3 (Left). The underground two-breeker switchhouse is arranged for one incoming cable and two outgoing cables connected to 


the multiple coupler sockets. Weight of this drip-proof breaker skid is approximately 5000 Ib and its over-all dimensions are 128 in. 
long, 48 in. wide, and 43 in. high. Fig. 4 (Right). A 300-kva mine power center with the breaker compartment doors open. Both the 
power centers and breaker skids are reinforced to withstand impact damage from beyond normal roof fall 


tween the impedance and the elec- 
trical equipment. A relay shall be 
provided to trip the circuit upon the 
occurrence of an electrical fault.” 

First it should be noted that no 
scheme of protection has yet been 
devised which will protect the in- 
dividual when the person makes di- 
rect contact with a live conductor 
either a-c or d-c. The author has yet 
to learn of a fatality resulting from 
the ground fault on an a-c, 3-phase, 
power distribution system, either 220 
or 6900 volts, where the ground 
fault protective system was in proper 
operation. The safety ground fault 
resistor or impedance limits the single 
line-to-ground fault current, thus 
limiting the maximum _frame-to- 
ground voltage to a safe value during 
ground fault. The limiting of ground 
fault currents to relatively low values 
minimizes the intensity of the arc 
during ground fault and helps prevent 
mine fires. 

Power distribution cables for an 
a-c power system, 600 volts up to 
6900 volts, may be purchased which 
for all practical purposes eliminates 
line-to-line faults. A grounded sheath 
around the individual conductor pre- 
vents such a fault as the line voltage 
must first come in contact with the 
ground conductor. 

Three-phase, a-c power presents the 
great advantages of a fast, sensitive, 
selective tripping and protective re- 
laying system. It is most difficult to 
obtain all this protection in a d-c 
system. 

Maintenance. Simplicity in de- 
sign and rugged construction of the 
present a-c squirrel cage motor and 
its respective control for mining 
equipment can only result in reducing 
maintenance. You need only to think 
of the preventive maintenance pro- 
gram advisable when using d-c 
motors and control. The character- 
istics of the a-c motor permits the 
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control to be very simple. The usual 
method for starting the face or off- 
face region motors is by cross-the- 
line magnetic starters. A single mag- 
netic contactor per motor is all that 
is usually necessary. The use of an 
individual breaker and overload re- 
lays provide the required overload 
safety protection to the respective 
motor. 

Portable mining machine cables 
protected by instantaneous ground 
fault tripping at the distribution box 
definitely will reduce cable repairs. 
The principal disadvantage of the a-c 
equipped face equipment is the actual 
finding of the location of a fault 
within the cable. Frequently the fault 
occurs and does not make itself visible 
in the outward appearance of the 
cable. Therefore, the location of the 
cable fault may result in increased 
down time. This disadvantage can be 
remedied and down time greatly re- 
duced by the use of a fault finder in 
locating the cable fault. Spare cables 
with couplers that can be quickly ex- 
changed with defective cable may be 
the correct solution of this disadvan- 
tage of locating cable faults within 
the cable. Ground fault within the 
damaged cable when removed from 
the equipment may then be located 
without additional loss of time of the 
unit. A distinct advantage in the use 
of a-c motors is the material cost for 
replacement parts. Practically all a-c 
motor failures are break-down in in- 
sulation of the stator windings or the 
mechanical failure of the rotor such 
as a broken shaft or bearings. 

Flexibility. Higher voltage, three- 
phase a-c permits the use of smaller 
cables, thereby lessening not only the 
cable cost, but also the ease in han- 
dling. The phase current on a three- 
phase, a-c system at the same voltage 
and load is considerably less than 
for a d-c circuit. Therefore, the same 
load using the same size conductor 


permits power to be transmitted a 
consider.biy greater distaace. This 
simplifies tae moving of the power 
centers. 

The mobility of the three-phase, 
a-c power centers permits continu- 
ously maintaining satisfactory termi- 
nal voltage on the face equipment 
motors. It is theoretically impossible 
with necessary protective equipment 
to burn up an a-c motor or its cable 
due to low voltage. Reduction in volt- 
age reduces the output torque of the 
motor directly as the square of the 
voltage. When extreme low voltage 
and high torque occurs, the motor 
will stall and will remain stalled until 
the load is reduced or protective 
equipment removes it from its source 
of power. 

Efficiency. Both the a-c and d-c 
motor and control operate at com- 
parable efficiencies at full load. There 
is considerable disadvantage in the 
elliciency of conversion equipment 
with that of the transformer. The 
motor-generator set operates from 25 
percent to 125 percent load in order 
of 73 percent to 87 percent respec- 
tively, that of the rectifier 90 percent 
to 91 percent while that of the ordi- 
nary a-c power center is approxi- 
mately 97 percent throughout this 
load range. The increased efficiency 
of the transformer and maintenance 
of a satisfactory face voltage will re- 
sult in better operation efficiency 
throughout the torque and voltage 
range of the face unit in question. 


Power Distribution System 


Surface Substation. The main 
surface substation at Thunderbird 
mine, which is company owned, con- 
sists of two duplicate transformers 
each rated 2500/3125 kva force ven- 
tilated. Power is purchased from the 
utility company at 67 kv and irans- 
formed to 4160 volts. The trans- 
formers are supplied with 32 step 
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Fig. 5. A six-breaker permissible 

distribution box. Note that piping 

has been added to afford protection 

from falling objects and to prevent 

cable sockets from being hit by 
moving equipment 


load top changing equipment which 
gives automatic voltage regulation 
underload in order to maintain satis- 
factory face voltage underground. 
The main transformer secondary 
winding is connected wye and has 
a 48-ohm, 5-kv, 50-amp_ continu- 
ous ground resistor connected in the 
neutral circuit. It is connected to 
earth by copper conductors in test 
holes through the seam of coal to be 
mined. Ground contact has been 
measured and found to be less than 
one ohm. 

Each transformer is connected 
through its respective Magne-Blast 
main breaker to five individual load 
breakers. Ground fault tripping of 
main breaker is obtained by insulated 
neutral current transformer and a 
ground fault relay. Ground fault trip- 
ping of individual load breakers is 
obtained by the three-phase balanced 
flux “Donut Type” current trans- 
former and a sensitive ground fault 
relay. 

Bore Hole Cable. Figure No. 2 
is the original underground power 
distribution system as supplied by 
bore hole No. 2. This system plus 
those supplied by bore holes Nos. 1 
and 3 (not shown) are the ones for 
which the equipment was purchased 
for Thunderbird. Each bore hole 
cable is supplied power by a 3-phase, 
4-wire, No. 4/0 stranded copper over- 
head transmission line. Each trans- 
mission line is protected by its own 
respective circuit breaker affording 
overload protection and _ selective 
ground fault tripping. Each circuit is 
protected against lightning with light- 
ning arresters both at the bore hole 
and at the main substation, grounded 
independently of the 5-kv system 
ground. 

Each bore hole cable is steel-ar- 
mored 350 MCM aluminum, 8000- 
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volt cable. This type of cable was 
purchased in order to afford better 
protection to the cable and to afford 
greater factors of safety against in- 
sulation failure within the cable in 
the bore hole. Each bore hole cable 
is terminated to a circuit breaker, 
either single or double breaker, de- 
pending on its location. At this 
breaker additional lightning protec- 
tion is provided against lightning 
getting into the underground §sys- 
tem. 

Bore Hole No. 2 System. In 
order to simplify discussion and ex- 
planation of this power distribution 
system, only the system as supplied 
by bore hole No. 2 will be discussed. 

The writer has tried to show the 
maximum permitted connected equip- 
ment to this bore hole distribution 
system while still maintaining proper 
voltage regulation. Normally, it is 
intended that part of this equipment 
will be connected to bore hole No. 
3. First, it may be advisable to state 
that, for the original installation of 
the equipment at this mine, bore hole 
No. 2 and No. 3 are approximately 
5000 ft, measuring along the trans- 
mission line, from the main substa- 
tion. The location of bore hole No. 2 
and No. 3 is in the approximate vi- 
cinity of the transfer of the coal 
from the section belt to the main 
belt. The No. 4/0 cable, 5000 volts, 
connected together in lengths of 800 
ft, supply power along the section. 
All five-kv cables are connected to- 
gether and to the breaker skids by 
multiple conductor 300-amp, 7.5-kv 
couplers. The 225-kva portable power 
center is connected by a 200 ft length 
of No. 4, 5-kva power cable to its in- 
dividual breaker on the two-breaker 
skid. This power center supplies 
power for the 150-hp section belt 
motor and for power distribution 


along the main entry and section 
entry. Power distribution along the 
entry is mainly for tramming equip- 
ment under its own power or in case 
a roof fall necessitates a clean up. 


Portable Power Centers. The 
distribution, two-breaker skid as 
shown supplies power to four 300- 
kva and two 225-kva portable power 
centers. Each 300-kva power center 
supplies power 3-phase, 480 volts, 
for one complete operating face 
unit. Each 225-kva power center sup- 
plies power to two 36-in. panel belts, 
power along the entry, lights and any 
additional equipment that might be 
required. In an emergency the 225- 
kva power center may replace the 
300-kva unit. All power centers are 
equipped with a 15-kva, 3-phase, 
208/120 volt secondary for light- 
ing along the entry or at the face. 
Each power center is equipped with 
a 120-kvar capacitor for the 300-kva 
unit and 80 kvar for the 225-kva 
unit. Each power center is protected 
by its respective 5000-volt single 
breaker. 

It may be worthy to note that each 
power center is connected to the 
single breaker skid by a 125 ft length 
of No. 4, 5000-volt cable. At the 
power center the cable is connected 
solid to the high voltage terminals. 
This short length of cable is moved 
with its respective power center and 
to do so, it is coiled upon the top 
of the power unit. All five-kv power 
distribution units are not permis- 
sible. They are installed on in-take 
air. 

Six-Breaker Distribution Boxes. 
Type PCG, 400 MCM, 3-phase, 600- 
volt cable connects the first six- 
breaker permissible distribution 
boxes to the power center. To retain 
satisfactory voltage at the face unit 
equipment motor terminals, a maxi- 
mum of three six-breaker boxes may 
be connected in series. Two insu- 
lated control wires in the PCG 
cable complete the holding circuit 
of the LM breaker on the power 
center. The short circuiting cap is 
required to complete this circuit on 
the last six-circuit breaker box used. 
The ground conductor in the PCG 
cable is connected from the frame of 
the power center to the frame of the 
six-breaker box. The six-breaker box 
provides individual breaker overload 
and instantaneous ground fault pro- 
tection for each piece of equipment 
except the shuttle cars. A two-breaker 
permissible distribution box provides 
power to the shuttle cars. It is con- 
nected as shown to the K-breaker in 
the six-breaker box by a No. 2, 3- 
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conductor, type G, 600-volt mine 
power cable. 

It is theoretically impossible to 
energize any of the five-kv power 
centers with an open in the ground 
continuity check circuit, either an 
open in the ground conductor frame 
to frame or in the insulated control 
wire within the cable. Therefore, low 
level ground potential is maintained 
throughout the entire five-kv distri- 
bution system. Face region equip- 
ment is connected to the power cen- 
ter frame by ground conductors in 
their respective cables and the ground 
conductors in the low voltage dis- 
tribution type PCG cable. 

Intrinsically safe circuits for the 
low voltage distribution system pro- 
hibits closing load breaker before 
properly attaching cable coupler. 
Consequently, disconnecting the 
cable coupler trips respective load 
breaker before power leads are open. 
Plugs are therefore attached and dis- 
connected while the circuit is de- 
energized. 

Panels 2, 3, and 4 are connected to 
their respective load centers in a 
duplicate manner as panel 1. 

Two-Breaker Skid. Figure No. 
3 is an actual photograph of an ob- 
lique view of a_two-breaker skid 
used at either bore hole 2 or 3. The 
underground two-breaker  switch- 
house, portable skid mounted, is ar- 
ranged for one incoming cable and 
two outgoing cables connected to the 
multiple coupler sockets. Each outgo- 
ing circuit is protected by its own oil 
circuit breaker rated 600 amp, 5 kv, 
manually operated, and equipped with 
auxiliary switch and capacitor trip 
device. Indicating pilot lights—red, 
for “power on” mounted immediately 
above the outgoing coupler sockets, 
are operated from the auxiliary 
switch on the breaker. 

The gang operated disconnect 
switch rated 400 amp, 5 kv, visible 
through the wired glass window, is 
mechanically interlocked with both 
circuit breakers. Ammeters and volt- 
meter with suitable scales are flush 
mounted on the instrument panel. 
The weight of this drip proof breaker 
skid is approximately 5000 lb. Its 
over-all dimensions are 128 in. long, 
48 in. wide, and 43 in. maximum 
height. 

300-KVA Power Center. Figure 
No. 4 is a view of one of the 300 
kva mine power centers with the 
breaker compartment doors open. 
The transformer is rated 300 kva, 3- 
phase, class H _ silicone insulation 
with porcelain no-load tap changer 
for four 21% percent taps, two above 
and two below normal. The trans- 
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former section of this mine power 
center is nitrogen sealed. The low 
voltage section is totally enclosed 
with gasketed doors. The two main 
low voltage main breakers are rated 
for full transformer capacity. Each 
is wired through a balanced flux 
window type, 3-phase, ground cur- 
rent detecting transformer and 
ground current relay to provide time 
delay for coordination of main 
breaker with remote low voltage dis- 
tribution center. Each main breaker 
is connected to its respective low vol- 
tage cable socket for use with the 
400 MCM cable. 

Two additional feeder breakers are 
supplied, one to supply power to the 
15-kva_ lighting transformer _ pri- 
marily, and the other to supply power 
to the 120-kvar capacitor bank. Each 
breaker is connected through a bal- 
anced flux window type current trans- 
former and instantaneous ground 
relay. 


It might be well to mention both 
the power centers and the breaker 
skids are reinforced to withstand im- 
pact damage from beyond normal 
roof fall. 

Figure No. 5 is an actual photo- 
graph of one of the six-breaker per- 
missible distribution boxes. This dis- 
tribution box was described along 
with the description of the mine power 
distribution system. You will note 
piping has been added to this dis- 
tribution box to afford protection 
from falling objects and damage to 
the cable sockets from being hit by 
moving equipment. 

Considerable engineering has gone 
into the design of equipment and in- 
stallation used throughout the power 
distribution system as outlined above. 
Thunderbird mine has not been neg- 
lected for want of equipment to make 
a safe and flexible distribution sys- 
tem that is as safe from shock hazard 
as is humanly practical. 


Methods of 


Reducing Operating Costs 
(Continued from page 47) 


vision. Yet, it has been proven that 
such plans are rarely effective unless 
there already is a satisfactory employ- 
er-employe relationship. There are 
many things that incentives will not 
do. In fact, it is even possible that 
their installation will create new 
problems without solving any that 
already exist. There are successful 
supervisory incentive plans of course, 
but none should be considered as a 
panacea. If there is to be a program 
of effective cost reduction, there is no 
substitute for good management— 


good supervision. 


The industrial engineer with his 
training and applied means for ob- 
taining helpful operational data is 
often the most logical person to help 
the foremen develop the necessary 
supervisory skills to assure such sav- 
ings. Yet, if he is to be effective in 
this relationship, the industrial engi- 
neer must have an ample opportunity 
to win the confidence of first-line su- 
pervisors, to work with them and to 
share their problems with them. Ob- 
viously, this relationship would be 
simplified if the industrial engineer 
were employed in a line operating 
capacity. This arrangement, however, 
is not always possible. On the other 
hand, he is too often used strictly in 
an isolated staff capacity with the 
sole function of establishing labor 
and material standards. Such stand- 
ard data is essential to many aspects 


of management; but at the level of 
the first-line supervisor, its first im- 
portance is that foremen understand 
its purpose, accept it and be both 
capable and willing to use it to effect 
savings. A foreman is not as much 
interested in the measurement of his 
over-all operations against standards 
as he is in that assistance which he 
feels will help him eliminate his pro- 
duction or cost bottleneck. Such 
bottlenecks, in the opinion of many 
foremen, also do not necessarily co- 
incide with that indicated by strict 
standard data. Therefore, if the in- 
dustrial engineer is to make the maxi- 
mum contribution to supervisory suc- 
cess in reducing costs, he must be 
more than the writer of the game 
rules, he must be on the team. It is 
there that he can best gain that cer- 
tain experience and so combine his 
skills with other supervision that the 
factors of industry—men, machines, 
materials and methods—can be 
brought together for better and more 
profitable production. 

Costs can be reduced, employe pro- 
ductivity and equipment productivity 
invariably can be improved. Cer- 
tainly, these must occur if the indus- 
try or any individual company is to 
continue profitable operation and be 
ever able to meet new competitive 
challenges. We cannot discount any 
of the modern cost controls available 
to management. But at the same time, 
let us never overlook or even regard 
lightly the many personnel factors, 
the attitudes, the relationships upon 
which all real and lasting business 
success depends. 
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merican Mining Congress 
nnual Business Meeting 


HE annual membership meeting 

of the American Mining Congress 
was held in New York City on Mon- 
day, November 30. Industry leaders in 
coal, metal mining, industrial miner- 
als production and equipment manu- 
facturing gathered for the dinner 
meeting at which the business affairs 
of the 61-year-old organization were 
transacted. 

Raymond E. Salvati, AMC presi- 
dent and president of Island Creek 
Coal Co., presided over the dinner 
program as well as the directors’ meet- 
ing that followed, and introduced 
other AMC officials to present their 


regular reports. 


Treasurer’s Report 
Andrew Fletcher reported on the fi- 
nancial status of the Mining Congress, 
showing that for another year receipts 
have kept slightly ahead of expendi- 
tures. He alluded to the forthcoming 
“stretch-out” in the Exposition sched- 


ule from a two-year to a three-year 
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cycle, beginning 1961, which means a 
Coal Show in one year, a Mining 
Show the next year, and no show in 
the third year, but with the regular 
“paper conventions” in the off-years. 
To compensate for the loss in revenue, 
he said, the manufacturers have vol- 
unteered an increase in space rates 
and dues—and their continued sup- 
port is warmly appreciated. 

Julian Conover, executive vice pres- 
ident, was prepared to make a detailed 
report on the work of the Mining Con- 
gress in 1959, but with the concur- 
rence of President Salvati he dedi- 
cated this time to the guest speaker 
and gave the following thumbnail 
sketch of how the American Mining 
Congress stands: “1. We’re in the 
black; 2. We're hoping to stay that 
way; 3. We're not asking for any big 
hike in dues; 4. We’ve had wonderful 
cooperation from all branches of the 
industry—coal, metals, industrial 
minerals and equipment manufactur- 


ers; 5. We’ve done our damdest to 


seek sound policies for the benefit of 
the entire industry; 6. Our heads are 
bloody but still unbowed; 7. We'll pay 
tonight’s bill! Thank you very much 


Mr. Chairman and Gentlemen.” 


The Price of America 


of 


Ohio, member of the House Ways and 


Representative Jackson E. Betts 


Means Committee, was the guest 
speaker of the evening, filling in for 
Representative Richard M. Simpson, 
who had been ordered by his doctor 
to cancel all speaking engagements 
and to take a much needed rest before 
resuming his arduous schedule. 
Betts urged his listeners to take a 
more direct interest in politics and in 
guiding public opinion to maintain 
the ideals of freedom. Too many 
business men, he said, have confined 
their political activity to voting on 
election day, thereby exposing our 
free enterprise system to the under- 
mining encroachment of Federal bu- 


reaucracy. He observed that “Fed- 
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eral, State and local tax collections 


take one-third of our net national 

product. Thus, we are one-third along 

the route of socialization.” 
Betts the 


sound fiscal policies to avoid deficit 


emphasized need for 
financing. If we can hold our spend- 
ing at 1959 levels over the next five 
years, he said, economic growth can 
provide the budgetary surplus that 
will enable essential and sound tax 
reduction. If tax reductions are not 
now possible, then we must ener- 
getically preserve existing tax in- 
centives for savings and investment, 
because our economic growth has 
been made possible by invested sav- 
ings. Our tax laws, he said, must 
provide adequate depreciation, real- 
istic depletion, and proper dividend 
credit if full economic and industrial 
potential is to be realized. 

In the field of tariffs, Betts said 
that the basic purpose of our trade 
agreements program—enlargement of 
foreign markets to American produc- 
tion—has been lost sight of over the 
years, and that “trade policy must 
be predicated on economics with the 
fundamental objective of maintaining 
a strong domestic economy.” 

The responsibility of business in 
guiding public opinion along the 
right channel is, Betts declared, the 
price demanded by patriotism—‘“the 


price of America.” 


Directors and Officers Elected 


Eight industry leaders were elected 
to serve as directors of the American 
Mining Congress, each for a three- 
year term. The nominating commit- 
tee, under the chairmanship of Frank 
R. Milliken, presented the names of: 
D. E. Davidson, vice president, Link 
Belt Co.; Andrew Fletcher, president, 
St. Joseph Lead Co.; Herbert C. 
Pick- 
ands Mather & Co.; Frank Nugent, 
Coal 


Jackson, managing partner, 


president, Freeman Mining 
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Co.; Robert G. Page, president, 
Phelps Dodge Corp.; L. J. Randall, 
president, Hecla Mining Co.; Ray- 
mond E. Salvati, president, Island 
Creek Coal Co., Huntington, W. Va.; 
and Ellery Sedgwick, Jr., president 
Medusa Portland Co. All 


of the men nominated were elected 


Cement 


by unanimous ballot. 

A silent tribute was paid to the 
memory of Louis S. Cates, director 
and member of the executive com- 
mittee for the past twenty years and 
president of the American Mining 
Congress in 1925 (died October 29, 
1959); and of John D. Bradley, 
of Western 
1958, and his wife Jane (died No- 
vember 26, 1959). 

The of the 


American Mining Congress met im- 


chairman Division in 


Board of Directors 


mediately after the annual business 
meeting and elected the following of- 
ficers for the year 1960: President— 
Raymond E. Salvati; Vice Presi- 
Fletcher, Herbert C. 
Jackson and Clyde E. Weed; Execu- 


tive Vice President and Secretary— 


dents—Andrew 


Julian D. Conover; Executive Com- 
mittee-Raymond E. Salvati, Herbert 
C. Jackson and L. J. Randall. 

Other action by the board in- 
cluded: (a) the approval of nomi- 
nations for membership on the Ad- 
visory Council of the Coal Division 
and on the various standing com- 
mittees of AMC; 


of a Copper Producers Committee to 


(b) the formation 


investigate the feasibility of under- 
taking an exchange of visits between 
the United States and the 


Union by delegations from the cop- 


Soviet 


per mining and refining industry; 
(c) approval of the Declaration of 
Policy adopted at the AMC Conven- 


tion at Denver as an expression of 


policy of the American Mining Con- 
gress, and (d) adoption of a reso- 


lution commending the Governors of 


the Western States for their interest 


in and support of the mining indus- 


try. 


Special Committee Meetings 
AMC 


Lincoln Arnold president over an all- 


Tax Committee Chairman 


day tax conference on November 30. 
More than a hundred tax men at- 
tended and discussed a wide variety 
of tax matters of current interest to 


the 


including administrative handling of 


mining industry—particularly 
depletion “cut off point” problems 
and possible legislative activity in 
connection with the Ways and Means 
Committee hearings on “broadening 
the tax base.” Several speakers, in- 
cluding Congressman Betts, addressed 
the tax group. 

The Land and Water Use Com- 
mittees of the American Mining 
Congress and the National Coal As- 
sociation met the following day under 
the chairmanship of R. L. Ireland, 
chairman of the executive committee, 
Consolidation Coal Co. The group 
discussed bills now pending in Con- 
gress which would require the Sec- 
retary of the Interior to make a com- 
mines 


prehensive survey of strip 


throughout the country. The group 
was of the opinion that such a sur- 
vey would not be a proper function 
of the Federal Government and that 
it should be handled by local and 
State agencies. 

After considering the growing in- 
terest in air pollution among the ex- 
tractive industries, a motion was 
unanimously adopted to add_ this 
subject to the committee’s area of 
Also the 


meeting were the field trips taken, 


operations. discussed at 
and to be taken, by committee mem- 
bers to mining operations in various 
districts of the country and the need 
for even greater interchange within 
the committee of information per- 
taining to land and water use and 


air pollution. 
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By GORDON T. BETHUNE 


Assistant Comptroller 
Oliver Iron Mining Division 


U. S. Steel Corp. 


purpose of this article is to 
discuss some of the very serious 
problems facing management today, 
and to explore some of the aids avail- 
able to management for solution of 
these problem areas. 

Two of the biggest problems facing 
the iron ore industry are: (1) com- 
petition—from within the industry 
itself and from substitute materials— 
and (2) the increasing complexity of 
our mining and processing activities 
—complexities which have resulted 
from natural depletion of large low- 
cost high-grade deposits, and from 
our own efforts to compete success- 
fully through greater utilization of 
beneficiating facilities so necessary 
for quality improvement. 

It is the writer’s opinion that cost 
control and cost reduction are one 
of the answers to the problems. Fur- 
ther, these answers must come 
through intelligent managerial con- 
trol based on a knowledge of all the 
factors that make possible scientific 
planning and intelligent action. 

There is nothing mysterious about 
cost control—it is based upon plain 
ordinary common sense. When a man 
works, he does so because he hopes 
to make or get something he needs. 
This is likewise true of any business. 
The ultimate aim of any business is 
profit. Concerns cannot continue to 
operate unless they are making profit. 

There is, of course, no guaranteed 
rate of profit in competitive industry. 
Profit, strictly speaking, is that part 
of revenues which is left over after 
all costs are met. Obvious is the fact 
that low cost operation is important 
to the individual company because 
its financial success, its future de- 
velopment and expansion, and _in- 
deed its very survival, are dependent 
upon it. It is easy to see how impor- 
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COST ACCOUNTING 
AS A MANAGEMENT AID 
IN IRON ORE MINING 


Scientific planning and intelligent action 

by management can result in cost control 

and cost reductions in the face of two 

major problems confronting the industry: 

competition and the increasing complexity 
of mining and processing activities 


tant cost control and cost reduction 
are in the iron ore industry today. 


Standard Costs—Measure of 
Planning and Performance 


Effective cost accounting is one of 
the best tools to effectuate managerial 
control, and a budgeted or standard 
cost system provides the basis for 
that effectiveness. Standard costs, 
very simply, are predetermined al- 
lowances for various cost elements 
and operating activities. They estab- 
lish measurements of the effectiveness 
with which operations were planned 
and performed. 

The objective of a standard cost 
system should be to develop and pre- 
sent accurate and complete facts in 
order to attain the most effective con- 
trol over, and results from, all com- 
pany activities at each level of man- 
agement. 

How many times have we heard— 
“Standard Costs—sure they’re fine 
for cost control—in a factory, 
where everything is pretty routine, 
under one roof and run on an assem- 
bly-line basis. They won’t work in 
mining however—too many varia- 
bles. You just can’t put a standard 
on Nature.” Familiar words to most 
of us. 


In analyzing the applicability of 
standards to the Oliver Iron Mining 
division mining operation, it was de- 
cided that the problem, if any, re- 
volved around: (1) predictability— 
of the various mining conditions, and 
their rate of encounter in a mining 
cycle; (2) the seasonal or cyclical 
nature of mining which, at first 
glance, would seem to generate noth- 
ing but variances, due to the lack of 
“typical or standard” operations, ex- 
cept on a long-term basis: (3) the 
influence of weather. 

It was concluded that a standard 
cost system with built-in flexibility 
to cover the unique characteristics 
of mining would provide the means 
of positive, effective control. The sys- 
tem should include recognition in 
standards and in performance de- 
terminations of changing geological 
and geographical conditions, such as, 
haul and lift, chemical and physical 
characteristics of materials encoun- 
tered (which affect loading and haul- 
age speeds, and beneficiating 
processes and results). It was rea- 
soned that the effect of weather would 
tend to level out and not be too sig- 
nificant. 

We believe that the system de- 
veloped and installed at Oliver gives 
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a common sense, logical and scien- 
tific approach to management con- 
trol. The system enables us to: 


(1) Measure and compare the performance 
of mines, plants, shops, offices. 
(2) Plan expenditures, by providing the 
necessary cost and financial data for 
a factual evaluation of facility addi- 
tions and replacements. 
Fix responsibility so each department 
head or operator will know and be able 
to explain the costs incurred under his 
jurisdiction. 
Highlight variances or exceptions so 
that the operator can take immediate 
action under the principle of “Manage- 
ment by Exception.” 


(3 


(4 


There are several steps of stand- 
ards development and control fea- 
tures of the system that deserve 
scrutiny. 

At the outset, it should be pointed 
out that although definite responsi- 
bility can be assigned for completion 
of the several development steps, the 
best development and application re- 
quires complete cooperation and co- 
ordination of all phases of operations 
and of all members of management. 
It is truly a team effort. 


Establishment of Responsibility 


In establishing a standard cost sys- 
tem, it is first desirable to define 
areas of responsibility within the or- 
ganization for which separate costs 
should be developed. Each area may 
consist of one or more operations or 
activities, but for which one person 
only is directly responsible. There 
should be no part-time or divided re- 
sponsibility. To effectively control 
costs, it is essential that individual 
supervisors be given clear-cut and 
clearly defined limits of authority 
and responsibility. 

A responsibility specification 
should thus be developed which 
clearly outlines and defines the areas 
and boundaries, and such other fac- 
tors as equipment, materials, ex- 
penses, services and personnel re- 
quirements of the cost center. Cost 
improvements in the form of organ- 
ization changes and realignment of 
responsibility are very likely to be 
effected in the course of this develop- 
ment step. 

Next, there should be determined a 
set of conditions which will be desig- 
nated as standard practice. This 
standard operating plan should pre- 
sent a balanced, practical, low-cost 
method required to produce pre- 
determined volumes of product and 
services. 

The standard operating plan thus 
provides a common basis, objective. 
and benchmark for all activities of 
the company. It enables all depart- 
ments of the organization to look in 
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the same direction, and to travel the 
same road together. Through the 
standard operating plan all can work 
together toward the common objec- 
tive of developing the yardsticks 
against which one can measure man- 
agement performance with respect to 
costs, facility planning and operating 
practices. 


Describe Operating Practices 


Standard costs are founded on 
basic standards. Basic standards state 
how much of what equipment, ma- 
terial and manpower is required: 


(a) to perform each necessary opera- 
tion, and 

(b) to produce a unit of product or 
service. 


The basic standards reflect specific 


and establishing the best possible way 
of doing that job. 


Basic Standards 


A standard cost system is no better 
than the foundation of basic stand- 
ards on which it rests. A basic stand- 
ard is the physical amount of equip- 
ment, time, materials and man-hours 
required to perform a specific opera- 
tion, on a given product, under speci- 
fied conditions. The principal types 
of basic standards are: 

(1) Production or time standards—indi- 
cate in terms of hours the time re- 
quired to produce or process a unit 
of product through a particular oper- 
ation. 

Material 


bo 


standards — indicate the 


weight of specific materials required 


Production standards are established for shovels, locomotives, drills, and other equip- 

ment. These basic standards, when related to standards for geological and geographical 

conditions—such as height of bank, type of material, length of haul, etc.—provide a 
sound basis for performance measurement and cost control 


operating conditions and practices, 

and 

(a) identify each product, 

(b) specify the equipment, material, 
and personnel to be used to pro- 
duce it, and 

(c) tell how the product is to be made 
with them. 

The formal descriptions define and 

detail significant factors with respect 

to available equipment, product to be 
produced, materials to be used, proc- 
ess requirements, operating sequence, 
methods and required crews. 
Development of a standard cost 
system was previously mentioned as 

a logical, scientific approach to cost 

control. The various descriptions just 

reviewed are a good example of that 
approach—properly defining a job 


to produce a ton of specific product. 

Labor and other cost standards—indi- 
cate the number of units of production 
expense, such as man-hours, transpor- 
tation, stores, supplies, repair and 
maintenance, etc., required per unit of 
product produced or service renderea. 


=~ 
w 


Basic standards and standard rela- 
tionships must be developed for all 
activities and functions—in mining, 
that would mean in mines, plants and 
shops. They would range from shovel 
speeds, to track-man hours, to weight 
recoveries in washing and agglomer- 
ating plants. Some are rather simple 
while others are quite complex. 

The following three methods can 
be used in this development: 


(1) Engineering—Job analysis and time 
and motion studies. 
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(2) Historical—Analysis of past perform- 
ance. 

(3) Estimate—Estimates by operators, en- 
gineers and other experienced _per- 
sonnel. 

A most important factor in the 
development and maintenance of 
standards is the soundness of the 
level of standards. 

Standards which are unrealistic— 
those which are too high or too low 
—are of little value for control pur- 
poses. They reduce the usefulness of 
product costs, since they can be mis- 
leading to management. Care must be 
constantly exercised by all concerned 
to assure that standards are set at 
the proper level and that new and im- 
proved methods and practices are 
promptly comprehended. 


Dollarizing the Standards— 
Standard Product Cost 


After the basic standards are de- 
veloped, the next step is to convert 
them to a common measure—dollars. 
The dollar allowances so developed 
for each expense item of a cost center 
are added together to arrive at a 
normal budget. The summation of 
these budgets from the various ap- 
plicable cost centers gives us stand- 
ard product costs—for direct ship- 
ping ore, wash ore, sinter, coarse, 
fines, etc. 

Discussion to this point has dealt 
with responsibilities, practice de- 
scriptions, basic and dollar standards, 
and the determination of standard 
product costs—all development steps. 
Next, consider the system at work. 


The standards will be applied to cur- 
rent activities and will be used to 
provide operating control data 
through responsibility budgets and 
variances. 

One of the principal advantages of 
a standard cost system is that it 
readily provides a means of cost con- 
trol on an exception basis. Cost con- 
trol results from comparisons of 
“what costs should be” with “what 
costs are”. 

“What costs should be” for any 
given period of operations is devel- 
oped by applying standards to the 
current period’s activity. These stand- 
ard costs are compared with “what 
costs are,” which are the actual costs 
of the period, and the difference is 
variance. 

It is important at this point to re- 
call one of the fundamental principles 
of a standards system—“The system 
shall reflect operations as planned 
and as executed” and shall recognize 
budget adjustments to comprehend 
deviations beyond the control of 
management. This means that re- 
flected in “what costs should be” 
are properly adjusted allowances for 
changed (primarily due to unpredict- 
ability) geological and geographical 
conditions as they affect such factors 
as haul and lift; washing plant yield; 
type of materials handled: waste 
materials encountered, etc. 

Recognition of the influence of 
these and similar factors in the bud- 
get or “should have been costs” pro- 
vides a good yardstick for the meas- 
urement of operator performance in 


a mining-type operation. 


Variances and Corrective Action 


Variances generated in a standard 
cost system serve to focus manage- 
ment’s attention to those areas where 
corrective action must be taken to 
insure that operations will be carried 
out as planned. Variances provide 
the tools for “Management by Ex- 
ception”. They permit management 
to concentrate its efforts on improv- 
ing those areas where significant un- 
favorable variances are being gener- 
ated, and to bypass those areas which 
are operating as preplanned. 

A formal variance analysis pro- 
eram which develops timely and 
regularly scheduled reports and 
analysis and guides for preplanning 
is one of the best ways to put the 
standard cost system to work for the 
supervisor. Through such a program, 
the supervisor can be made aware of 
and can study his cost performance 
and initiate corrective action. With- 
out this awareness and corrective 
action, the standard cost system fails 
in the purpose for which it is de- 
signed. 

From the foregoing, it must not be 
construed that a standard cost sys- 
tem is a cure-all and that it is a re- 
placement for management. It is 
merely a management tool, but a tool 
which, through the coordinated ef- 
forts of operators, engineers, ac- 
countants and all other departments, 
can be effectively applied to mining 
activities. 


Underground Shaft Sinking at Climax 
(Continued from page 44) 


An air and water bazooka is used 
to sweep the bottom prior to further 
drilling. After two rounds are blasted 
and mucked out, the third round is 
shot and enough muck removed to 
allow the placement of forms for a 
20-ft section of concrete. 

The concrete work cage (see fig. 
3), carrying the necessary shaft steel 
and equipment with the shaft steel 
aligning jig hung under the cage, is 
lowered to the muck pile on the shaft 
bottom. The jig is removed and the 
work cage is hung in the shaft from 
the last set of permanent steel at the 
proper level to lower the forms. The 
jig is centered and leveled and the 
vertical steel is bolted to the jig and 
the ends of the steel beams in the pre- 
vious concrete pour. 

The circular steel form is divided 
into six vertical sections and each 
section is supported at the top by 
bolts imbedded in the concrete, The 
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hoist cable is fastened to the top of a 
section of form, supporting bolts and 
wedges are removed and the section is 
lowered 20 ft. The forms are slipped 
in four to six hours. 


20-Ft Section of Concrete Lining 
Placed in 8 Hr 


Concrete is mixed on the Storke 
level station and dropped through a 
six-in. slick line to a hopper on the 
top deck of the work cage. It is dis- 
tributed behind the forms by a swivel 
“elephant trunk” drawing off the 
bottom of the hopper. 

Concrete slump is maintained at 
four or five in. About eight hours are 
required to place a 20-ft section of 
concrete lining and this operation 
takes six men; two on the bottom, 
two mixing concrete and two bring- 
ing dry aggregate and cement from 
the outside batch plant. Installation 
of manway, pipelines and crosshead 
guides is usually done while the work 
cage is in the shaft. 


Water has not been a major prob- 
lem to date, but some grouting has 
been done in a fault zone 265 ft be- 
low the collar which familiarized the 
crews with the procedure. Portable 
grouting equipment can be brought 
to the collar of the shaft on short 
notice. 

The total depth of the shaft will be 
767 ft. In this distance there will be 
four 14 ft wide by 16 ft high stations 
entering from both sides of the shaft. 
two skip loading chutes and pockets 
and a spill chute station under the 
skip compartments at the bottom. The 
longest section of straight shaft sink- 
ing will be 200 ft. Average cost per 
foot for the first 300 ft of shaft was 
$550. This includes excavation, con- 
crete lining, manway and service fa- 
cilities. 

Needless to say, many problems 
were encountered during the first 300 
ft of sinking with an inexperienced 
crew. The crew has now gained ex- 
perience and can be expected to pro- 
ceed with increasing efficiency. 
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FUTURE TRENDS in STRIP MINE HAULAGE * 


Strippers want to haul larger loads farther, faster and cheaper 


OAL mine op- 

erators want 
to haul bigger 
loads farther, 
faster and at a 
lower cost. Manu- 
facturers want to 
supply such units 
if the market will 
support the neces- 
sary development at a profit and if 
technically they can develop suitable 
and satisfactory motors, transmis- 
sions, axles and tires for the bigger 
loads. 

One manufacturer says: “.. . bigger 
and faster hauling equipment for the 
coal fields is not only required but 
actually exists.” 

An operator states: “The trend for 
more power and speed that has been 
so great in the automobile and air- 
craft industry seems to be coming 
to the heavy equipment industry.” 


Trucks in 50-Ton Range 
Are Today’s Standard 


Coal haulers up to 50-ton capaci- 
ties can now be accepted as stand- 
ard units with satisfactory and proven 
equipment being offered. Several 
manufacturers have fleets of this size 
in service. Seventy, 80, and up to 
100-ton units are being tested. 

Units of these larger sizes were con- 
templated many years ago and several 
pilot models built and put in service. 
Even the multiple engine and double- 
end control were offered a long while 
back. However, technical develop- 


*4 report on the views and opinions of 
manufacturers and coal mine operators as 
expressed in their replies to an inquiry sent 
out in contemplation of preparing this 
article. Both the manufacturers and opera- 
tors were most cooperative in their replies. 
Conclusions drawn are based on a tabula- 
tion of about 15 comprehensive answering 
letters. 
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ment and progress has lagged so that 
at the present time trucks in the 50- 
ton range are the maximum standard. 

With the advances in large ca- 
pacity stripping units, high capacity 
cleaning plants and large tonnage 
mines made necessary in order to 
produce low cost power plant fuel, 
the demand has grown progressively 
for the large capacity coal hauler. It 
has caused the development of the 
50-ton unit to its present level of 
efficiency. 

One well-known operator goes on 
record as follows: “(The) trend is 
leading to fewer (and) larger mines 
. . . and the improvement of high 
horsepower engines and torque con- 
verters is permitting the use of larger 
haulage units,” and adds, “the in- 
crease in wage scales has_ been 
another influence in the trend to 
larger and more powerful haulage 
units.” 

The choice in the size of the coal 
hauler to be used is, of course, de- 
pendent on many factors and the 
100-ton hauler, when developed, can- 
not be universally used, any more 
than can the 60, 70 or 90-cu yd 
shovels. However, the necessity to 
produce low cost coal in volume is 
forcing the entire mining trend into 
high capacity machinery of all kinds. 
Present standard coal hauler units in 
the 25, 40 and 50-ton class will still 
provide the economical and practical 
choice for many operations. 

It goes almost without saying that 
the high capacity trucks are, and will 
be, purchased as fleets rather than 
replacement units. 

One operator puts it this way: 

. we have ordered a few addi- 
tional trucks for our mines but have 
ordered units standard to the haul- 
age fleet purchased originally be- 
cause of spare parts.” 


By THERON G. GEROW 


Consulting Engineer 
Minneapolis, Minn. 


The big trucks require big loading 
shovels to avoid loss in cycle time at 
the loading pit. Travel time over the 
haulage roads will be different than 
for the smaller units. The haulage 
cycle must be kept uniform to avoid 
congestion and provide smooth op- 
eration. Roads must be better. The 
big boys will require better shop fa- 
cilities and an entirely new parts in- 
ventory. Hence, they will not be of 
much interest as minor additions to 
existing smaller capacity fleets. Their 
use will result from a predetermined 
and well-engineered plan. 


Operators Want Higher 
Capacity Units 


The major strip mine operators 
without exception report that they 
want higher capacity units. Eighty to 
100-ton trucks are the popular de- 
mand. Designs contemplated range 
from the present bottom-dump semi- 
trailer to the double-end, double- 
powered and double-controlled shuttle 
unit. Hauls are lengthening and more 
speed is being asked. The operators 
are apparently willing to provide the 
necessary good haulage roads and 
improved pit layouts which they will 
require. 

Some typical comments read as 
follows: “We are of the opinion that 
we could reduce our present haulage 
costs with this type of unit” (this 
refers to a 100-ton unit presently 
under investigation) “by approxi- 
mately 25 percent.” 

“With larger, proven, component 
parts now available, a 100-yd unit 
will be every bit as practical as the 
smaller units now operating.” 

“We feel a unit of this type” (a 120 
to 130-ton unit that is being de- 
veloped) “will be much cheaper to 
purchase, maintain, and operate over 
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Original cost, plus 
long distances than either belt or 
rail installation.” 

“I believe the industry is ready for 
a good 100-yd unit, but am not cer- 
tain that the manufacturers as yet 
can produce such a unit having suf- 
ficient horsepower in the engines and 
adequate transmission and adequate 
axle to insure trouble-free service 


from such units.” 


Major Problem Is Horsepower, 
Not Size of Unit 


Again without exception the op- 
erators want more power. Four hun- 
dred to 450 lb of gross load per horse- 
power appears to be the choice. 
Naturally aspirated diesel engines, de- 
rated in horsepower, are favored for 
coal mine service. For the ultimate 
in payload to gross-load ratios, how- 
ever, the turbo-charged engines are 
being considered. With present 
equipment the operators feel that the 
engine derated in horsepower gives 
better service with considerably less 
maintenance. 

On the subject of power one op- 
erator’s comment sums up the opinion 
of several: “I feel, and our experi- 
ence has proven, that we have always 
been underpowered for the amount of 
coal and weight we have tried to 
transport.” 

And a manufacturer says: “The 
major problem now is not the size 
of the unit . . . (The) problem is 
horsepower. Until further engine de- 
velopment is done, the equipment 
manufacturer is fast approaching the 
maximum...” 

As to supercharging, an operator 
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operating cost, plus performance are the governing factors in selecting truck size 


states: “Early in 1958 . . . the en- 
gines being offered were turbo- 
charged, which in our opinion, tends 
to overwork an engine in order to 
provide the necessary or indicated 
horsepower.” 


Opinions Divided on Transmissions 

The operators are divided as to 
their opinions on transmissions, prob- 
ably influenced by present experience 
and equipment. Most seem to favor 
the straight transmission, yet recog- 
nize the advantage of a properly de- 
signed torque converter. It would ap- 
pear that the torque converter will 
necessarily become an integral part 
of the higher horsepower and higher 
tonnage units. Their design, how- 
ever, must keep pace with the in- 
crease in horsepower demand. 

Examples of opinions on _trans- 
missions range as follows: One of the 
largest users of trucks says: “. . . it 
is our opinion that the straight me- 
chanical drive is the more desirable. 
. . . However, as the size of trucks 
increases and design problems of 
transmissions, and clutches become 
greater, the torque converter begins 
to show more promise.” 

Another says: “Our own cost rec- 
ords show that the lower maintenance 
cost more than offsets the extra fuel 
cost for a torque converter unit.” 

A recent purchaser of a fleet states: 
“We feel the use of automatic trans- 
mission is a step in the right direction 
in that shock loads to gear trains are 
greatly minimized as opposed to 
manual clutching and shifting.” 

Yet another says: “We have made 
several tests on units with the torque 


converter but have not felt their use 
was worthwhile. .. .” 


Large, Single Tire Favored 

Tire manufacturers take note. The 
operators all favor the large size 
single tire for many reasons and de- 
plore the fact that most haulage 
trucks are undertired and singles only 
available on certain models. Satisfac- 
tory tires with good flotation, load 
carrying ability and shock absorbing 
qualities all combined in a low main- 
tenance unit will be a “must” in the 
development of high capacity haulage 
trucks. Tire builders must face and 
solve the problem. 

Operators comments are typically 
as follows: “We... feel very strongly 
that if it were possible to carry 
heavier loads on single tires, we 
would prefer this type of unit mainly 
because of their mobility and float- 
ability in soft going. They are par- 
ticularly advantageous in dragline 
pits where haulage is on the fire 
clay.” 

“In the case of short hauls, steep 
grades and rough operating condi- 
tions we lean toward the single tire 
unit of 40-ton over the 50-ton units 
with dual tires.” 

We prefer single tires because of 
“less wear on turns because one tire 
in a set of duals tends to skid” and 
“more traction on one surface.” 

“Our experience is that though one 
single tire costs more than two duals, 
our cost per mile on the tire is 
cheaper with the single.” 

“Our latest purchase will be dual 
tires. The tire companies evidently 
are too little and too late with a 
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single tire for the heavier loads.” 

The three-axle, semitrailer, bottom- 
dump haulage truck is the most popu- 
lar design. However, it is again 
recognized that the tandem axle may 
be necessary for proper traction as 
more horsepower goes into the haul- 
ers, either more axles or a new de- 
sign. The shuttle unit with a double 
end, double power and double-end 
control is receiving a lot of consider- 
ation. Such a unit was proposed a 
long time ago—but to the writer’s 
knowledge was never built, at least 
not in production. 


Diesel-Electric Truck Considered 


The diesel electric with independ- 
ent motors at the wheels is again be- 
ing considered. “Again” is used ad- 
visedly for the electric drive has 
been tried before. It would seem that 
from many angles this would be an 
ideal drive if the design can be de- 
veloped rugged enough and com- 
pletely impervious to weather and 
road conditions. 

One operator goes so far as to say: 
“The experiment that I would like to 
see the truck manufacturers under- 
take is (to) make the truck a diesel- 
electric unit, with diesel engine and 
generator up front, with high torque 
electric motors with planetary re- 
duction gears in the hub of what we 
now call the drive wheels, and the 
same thing again in the hub of the 
semitrailer wheels. This would give 
twice the traction, the effect of a ‘no 
slip’ differential, and the effect of a 
torque converter. Also, by keeping 
the engine at a constant rpm you 
would get much better life and serv- 
ice out of it. I would be willing to pay 
a premium for a truck of this na- 
ture.” 


Improved Auxiliary Equipment 
Needed 


In addition to the foregoing basic 
considerations, the operators agree 
that many improvements are needed 
in auxiliary equipment. Nearly all 
asked for improved cabs, better turn- 
ing radius, improved door opera- 
tion, better steering, brakes, etc. To 
improve the payload ratio, they are 
asking for the new steel in bodies, 
such as T-1, or further development 
in the use of aluminum. 

Two sample comments follow: 
“There is no doubt, however, in our 
experience that all of the latest equip- 
ment should be added to the units, 
such as good and better seats, good 
visibility, power steering, etc. It only 
takes a small amount of money to have 
good heaters, good seats, and things 
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of this kind which pay dividends for 
each and every truck and operator.” 

“Proper cab design is important. 
Current design is too wide, causing 
brackets and frame rails to break. Cab 
should be just large enough for 
driver and one passenger, thus giving 
more jack-knife room and better visi- 
bility.” 


Truck Makers Are Aware of Demand 


Manufacturers, at least the pro- 
gressive ones, know what the opera- 
tors want. They know that they want 
bigger and better coal haulers to 
match in with progress and improve- 
ment in other mining equipment. They 
know the operator must have the 
lowest operating cost possible and 
that haulage is an important link in 
the strip mining chain. Yet the 
manufacturer has problems, too. 

“Easier said than done,’ they 
quote, and to continue the quote, op- 
erators’ “. . . ideas of what is wanted 
vary ... They plead the cause of 
cooperation between manufacturers 
and operators in view of the expense 
of developing these larger units. 

It has taken over 20 years to de- 
velop the coal hauler to a satisfactory 
50-ton standard. Progressive steps 
were the 20-ton, the 25-ton, next the 
40-ton and currently the 50-ton range. 
The next hump to the 80 to 100-ton 
class means doubling present capaci- 
ties and will require an extensive 
development program. Will the 
market economically justify the cost 
of such a program with provision 
for profit, and will the larger units 
offer savings enough to the operator 
to justify the capital investment? 

From an engineering point of view 
the large coal hauler program will 
involve the development of satisfac- 
tory engines in the 600-hp range for 
75-ton coal haulers and 800 hp for 
the 100-ton units. Transmission and 
drive units as well as axles must be 
developed. The tire manufacturers 
must be included to design and build 
adequate tires to carry the loads. En- 
tirely new body and chassis designs 
will be needed. In fact, reaching be- 
yond the 50-ton class will produce an 
all-new truck. Present specifications 
as to gross weight per horsepower 
and tare weight to payload will un- 
doubtedly govern, but present designs 
have just about reached their limits 
and cannot be beefed up materially. 


Will Larger Trucks Be 
Economical? 
From the economist viewpoint, 
original cost plus operating cost plus 
performance are the governing fac- 


tors in size selection. Present esti- 
mates as to the cost of the larger 
units are very much in line with the 
smaller units as to capital investment 
per ton of capacity. Operating cost 
estimates, however, rise rapidly with 
increase in the size of the unit. Flexi- 
bility, maneuverability and perform- 
ance are all sacrificed as the size 
increases. 

A rather extensive study, from the 
economist’s viewpoint, has been made 
on size selection and ultimate cost 
per ton. Boiled down, it appears that 
the smaller units to 25-ton capacity 
are the most suitable for very short 
hauls and unfavorable pit conditions. 
The 40 and 50-ton units seems the 
most versatile and generally appli- 
cable to medium length hauls, say 
three to four miles under favorable 
haulage conditions. The 75-ton units 
will probably begin to show saving on 
the longer hauls exceeding three 
miles, and the large 100-ton trucks 
will take over at distances exceeding 
eight or nine miles. 


Trend Is Definitely Toward 
Larger Coal Haulers 

Summing up the operators’ opin- 
ions and manufacturers’ views, the 
trend is definitely toward the develop- 
ment of larger units to meet the 
modern mining requirements of large 
tonnages, longer hauls and lower 
costs. Manufacturers are already on 
the way with test and experimental 
units. 

The ideal larger unit will proba- 
bly be diesel-powered with a ratio of 
400 to 450 lb of gross load per horse- 
power. The engine will probably be 
derated in horsepower for longer life 
and lower maintenance on the longer 
hauls. The transmission will be a 
locked-up torque converter coupled 
with about a four-speed gearing with 
auxiliary braking. Tires should be 
singles if at all possible. Bodies and 
frames will make use of the light- 
weight materials to increase the pay- 
load ratio. The design will be the 
conventional semitrailer with tan- 
dem drive axles or, if the diesel elec- 
tric develops, three-axle design with 
independent drive at four wheels. For 
the very big loads the double-end 
shuttle units will probably be used. 

The trend is definitely towards 
larger coal haulers. The operators 
want them, the manufacturers will 
supply them. Development now under 
way will eventually establish haul- 
age trucks in the 75 and 100-ton class 
as standard as the 50-ton unit is today. 

Will these be the ultimate? The 
writer doubts it, for he has already 
heard whispers of units to 200 tons. 
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patent pending 


PROVISION FOR 
RELUBRICATION 


New Rubber Spiral Idler 

Defies Corrosion, Abrasion—\&% 
Prevents Build-up of Sticky, 
Hard-to-Handle Materials 


Here’s the conveyor idler built to last longest in punishing corrosive 
atmosphere or extreme abrasive service! What’s more, its exclusive self- 
cleaning rubber spiral prevents build-up of sticky, hard-to-handle 
materials! 

The numerous design and construction advantages of this new 
Hewitt-Robins idler are shown in the illustration. Here’s what they mean 
to you in terms of cost-cutting, time-saving, operating advantages. 


POSITIVE SEALS 


PRECISION OVERSIZE 
BALL BEARINGS 


BETTER BONDING OF RUBBER 


TO WIRE ROPE 


@ LONG LIFE. Neoprene spiral, completely covering wire rope, prevents 
attack in corrosive atmosphere. Uninterrupted spiral gives smooth flex- 
ing, maximum strength. Precision sealed bearings can be relubricated 
for still longer life. 
@ SELF CLEANING. As the spiral turns, it “works” any material out of 
the grooves as they change shape. This action is most effective with 
sticky materials which tend to build up on common types of idlers. 
@ CONTINUOUS BELT SUPPORT. The new rubber spiral design “‘moves”’ 
along the entire width of the belt; therefore, pinching and sharp bending 
of the belt are eliminated. 
@ SELF TRAINING. Belt training problems are greatly reduced by 
readily conforming rubber spiral, and by elimination of material build-up. 
@ EASY REPLACEMENT. The spiral, wire rope, and bearing assembly 
simply lifts out of its brackets—no tools are needed. The complete idler 
fits standard conveyor stringers. 
@ TRUE OPERATING ECONOMY. Under conditions where convention- 


al idlers fail prematurely, the Hewitt-Robins rubber spiral idler will 
pay for itself many times over. 


SMOOTH, NATURAL TROUGH —CONTINUOUS BELT SUPPORT 
POSITIVE SELF-CLEANING ACTION 


HIGH TORSIONAL STRENGTH 


NEOPRENE RUBBER CONSTRUCTION 


Deliveries of this revolutionary new idler are now being 
made in 18, 24, 30, and 36 inch belt sizes. For further infor- " 
mation check your H-R distributor, or write Hewitt-Robins, = 4 
Stamford, Connecticut. Ask for Bulletin 1-15. = © & 
< 
au 
Se 
HEWITT-ROBINS 
THE NAME THAT MEANS EVERYTHING ~ 


IN BULK MATERIALS HANDLING SYSTEMS... 
CONVEYOR BELTING AND IDLERS - POWER TRANSMISSION DRIVES - INDUSTRIAL HOSE - VIBRATING CONVEYORS, SCREENS AND SHAKEOUTS 
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How these 
exclusive 


advantages 


help you 


cut hauling 


POWER-TRANSFER 
DIFFERENTIAL 


> 


LeTOURNEAU - WESTINGHOUSE 


DEEP V-BODY 


HY DRAIR* 
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A 
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sh 
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LW HAULPAK 


Available in 3 sizes 


22, 27 and 32 tons 
290, 335 and 375 hp 


HYDRAIR smooths rough haul roads 


On LW Haulpak, you get a sturdy, 
simple air-hydraulic suspension sys- 
tem that eliminates the costly, time- 
wasting maintenance and repair of 
springs. Four Hydrair units cushion 
against loading and travel shock... 
compensate automatically for off- 
center loading and keep the load rid- 
ing level over humps and holes. 


Other Hydrair benefits: 


Located high out of dust, dirt, and 
moisture, Hydrair cylinders permit 
higher ground clearance (23”) and 
sharper turning (Haulpak makes 180° 
turn in area only 44’6” wide). The 
elimination of springs and conven- 
tional front axle also reduces non- 
profitable dead weight. 


Large 
compression 
chamber 


Cylinder 


Lubricating 
oil 
layer 


Piston 


Small 
compression 
chamber 


How this exclusive 
suspension system works 


Basically, Hydrair operates like this: 
The upper compression chamber above 
the piston supports the load on a 
cushion of nitrogen gas and the lower 
compression chamber acts as a re- 
bound chamber to snub the return or 
downward movement of the piston. 
The maximum stroke of the piston is 
14 inches in the two front suspension 
units and as much as 7 to 9 inches in 
the two rear Hydrair units. 


Conventional leaf springs have an 
“action space"’ of less than 4 inches, 
so it is easy to judge the tremendous 
improvement Hydrair represents as far 
as tire and vehicle life and operator 
comfort are concerned. Hydrair ab- 
sorbs and cushions virtually all load- 
ing and travel shock, keeping this 
brutal punishment away from the tires, 
structure, and operator, Hydrair re- 
lieves the pounding on the road sur- 
face that creates “washboards”. 
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D2 POWER-TRANSFER DIFFERENTIAL 
pulls load through soft footing 


This same exclusive LW differential has differential automatically puts power on the 
boosted production and cut costs for thou- wheel with best traction, so you can haul 
sands of LW Tournapull® owners for more through soft, slippery spots that bog down 
than 14 years... and now, for the first time, conventional haulers. The differential action 
it is available on a truck. The power-transfer also reduces wheelspin and tire wear. 


The LW Haulpak differen- 
tial works automatically at 
all times, is as simple in 
construction and as trouble- 
free as an ordinary differ- 
ential. When one wheel 
tends to spin, idler pinions 
are automatically forced 
outward against friction 
surfaces. This slows the 

slipping wheel, and transfers up to 4 times its tractive 

effort to wheel on firmer footing. Neither wheel will 
. spin independently until the 4-to-1 ratio is exceeded. 


HAULPAK saves you money many other ways: 


LESS MAINTENANCE (entire lube-check, needed only at 
500-hr intervals, consists of just 3 easy-to-reach grease 
fittings). POWER-MISER FAN (cools with 20 to 25 less 
hp drain). FOUR SEPARATE BRAKING SYSTEMS (for fast 
stops with complete safety). POSITIVE POWER STEER 
(for faster turning, easier handling). SIMPLE SIX-GEAR 
FINAL DRIVE (compared to 12 or more usually standard). 
BIG, ROOMY CAB. 


DEEPY-BopyY gives you bonus tonnage 
within short wheelbase 


Haulpak’s exclusive deep V-body allows you to haul 
extra tons of material within a short wheelbase. Loaded 
material quickly fills all corners for big, low-void pay- 
loads. Deep “V” also provides a low center of gravity 
... gives Haulpak better stability on turns for high- 
speed hauling no matter how rugged the road. 


In addition, the Haulpak V-body is exceptionally strong. 
It is constructed of high-tensile-strength steel . . . nearly 
3 times stronger than steel commonly used in trucks, 
yet it weighs 14 less. Result: You haul up to 30% 
more payload than Haulpak’s weight. 


Bonus yardage in every Haulpak load 
rides in the exclusive V-shaped body. 
Low loading height (10’'1”) and large 
Ld top opening (14/5” x 11”) makes it 
easy for shovel operators to load Haul- 
pak fast, without spillage. Heavy rubber 
pads provide 100% cushioning of the 
body against loading and travel shock. 
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HAULPAK LW 8O... 


offers new low in hauling costs, 
80 tons, 100 yd capacity ...speeds to 40 mph 


Proved in strip mine operations, the 450-hp LW 80 
hauls materials at lowest-cost-per-ton. Constructed 
of light, super-strong steels, Haulpak hauls more than 
2 times its weight in payload! It is easier to handle 
and maneuver than 50-ton units of conventional de- 
sign. Has many other profitable advantages. Ask 
for complete information. 


This 80-ton HAULPAK performs at the Midland Electric 
Coal Company mine near Farmington, Illinois. 


BIGGER PROFITS for you in well ee 


haul roads 


You can count on fast, low-cost haul-road mainte- 
nance when you use powerful heavy-duty LW grad- 
ers. That’s because LW graders work at higher 
speeds, complete jobs faster. Use them to build 
and maintain haul roads, level stockpiles and fills, 
improve drainage. LW graders last longer because 
of their 100% anti-friction drive and rugged one- 
piece main-frame. And you'll profit by the big 
63-inch blade circle ...the quick, easy moldboard 
tilt adjustment... rubber engine mounts... and full- 
sweep visibility. Seven models, 67 to 190 horsepower. 


See color film ‘‘Revolution on Wheels’’ 


In this 15-minute film you will see Haulpaks at work on highway 
construction, in copper and iron mines, and in rock quarries. 
You'll see why and how Haulpak moves more tonnage at big 
savings. Your LW Distributor will be happy to show you this 
film, ‘‘Revolution on Wheels”. 


Get complete facts on LeTourneau-Westinghouse 
equipment from your LW Distributor 


Your nearby LW Distributor is ready, 
willing, and completely able to help you 
solve your hauling problems. He also 
handles LeTourneau-Westinghouse 
earthmoving equipment —Tournapulls, 
rubber-tired tractors, Rear-Dumps — 
and other lines of proven production 
tools. He is in a position to give you 
honest appraisal of trade-in equipment, 
and can assist you in obtaining helpful 
financing when it is needed. 


See your Distributor, too, for depend- 
able repair service and LW factory 
parts. You will be pleased with his 
prompt and efficient attention to your 
needs. Ask him to check your parts 
stock, and help arrange a schedule so 
his service department and yours can 
work together with greatest efficiency. 
You'll find your LW Distributor a good 
man to know. See him soon. 


Litho in U.S.A, 


LeTOURNEAU-WESTINGHOUSE COMPANY, PEORIA, ILL. 


HP-2265-G-4 
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As Viewed by HENRY I. DWORSHAK of the American Mining Congress 


OSSIBILITY of a general tax re- 

vision this year has been ruled out 
by a Congressional authority on this 
subject—Chairman Wilbur Mills 
(Dem., Ark.) of the House Ways 
and Means Committee. 

Just before he rapped the gavel 
last month to close five weeks of Com- 
mittee hearings on “broadening the 
tax base,” Mills said it will not be 
possible for the Committee “to give 
specific consideration in 1960 to any 
broad proposals of tax revision based 
on these discussions.” His statement 
has the ring of finality, for his Com- 
mittee is the only one in either House 
or Senate authorized to initiate tax 
legislation. 

Mills said he would request the 
staffs of the Joint Congressional Com- 
mittee on Internal Revenue Taxation 
and the Treasury Department to 
analyze the testimony received at the 
hearings and submit to his Commit- 
tee suggestions for tax revision—sug- 
gestions which would help broaden 
the tax base for the purpose of lower- 
ing tax rates, with due consideration 
to “their effect on fairness among 
taxpayers, on revenues, on economic 
growth, on economic stability, and on 
ability to pay.” 

However, Mills added, it will not 
be possible for the staffs to complete 
this analysis in the remainder of the 
86th Congress, thus precluding any 
broad revision by Congress until 
1961 at the earliest. 


TRADE AGREEMENTS ACT 
HELD CONSTITUTIONAL 


Congress did not violate the Con- 
stitution of the United States when, 
in the Trade Agreements Act of 1934, 
it delegated to the President authority 
to make reductions in import duties, 
the U. S. Court of Customs and Patent 
Appeals has ruled. 

The unanimous ruling was handed 
down by the appellate court in up- 
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Washington 
Highlights 
TRADE ACT: Constitutionality up- 


held by appellate court 


RESIDUAL Oli: Import quota 
hiked 


STOCKPILING: Post-nuclear at- 
tack needs to be weighed 


TAXATION: Court will review 
percentage depletion case 


LEAD-ZINC: Escape-clause review 
petition is rejected 


PUBLIC LANDS: Park Service seeks 
further withdrawals 


CEMENT: Canadian dumping to 
be investigated 


* * * * * * 


holding the dismissal by a lower Fed- 
eral court of a suit brought by Star- 
Kist Foods, Inc. Star-Kist’s suit asked 
that tariff reductions on tuna negoti- 
ated with other countries under the 
Trade Agreements Act be declared 
null and void because (1) the Act 
amounted to an unconstitutional dele- 
gation of legislative powers by Con- 
gress to the President, and (2) the 
tariff-cutting agreement actually was 
a treaty with a foreign nation which 
should have been ratified by the 
Senate. 

Both arguments were rejected by 


the appellate court. It cited Supreme 
Court decisions which it said ap- 
proved Congressional delegation of 
powers which are limited and which 
indicate the intent of Congress. In 
the 1934 Act, the court held, “the 
Congressional policy is pronounced 
very clearly. The stated objectives 
are to expand foreign markets for 
the products of the United States.” 
These objectives, the court added, 
are in their nature no different than 
those of the Tariff Acts of 1890 and 
1922, which the Supreme Court has 
upheld. 

The decision may be appealed to 
the Supreme Court. 


GOVERNMENT BOOSTS CEILING 
ON RESIDUAL OIL IMPORTS 
The Interior Department _ last 

month set the allowable residual fuel 

oil import level for the first six 
months of this year at an average of 

425,000 barrels daily, an increase of 

17 percent over the previous level of 

363,433 barrels daily. 

In announcing the hike, Interior 
Secretary Seaton said the situation 
with respect to supply and demand 
for residual fuel oil will be kept un- 
der close watch, “and if circum- 
stances warrant, appropriate adjust- 
ments will be made.” 

Each individual importer may im- 
port all or any part of his allocation 
at any time during the six-month pe- 
riod, the Secretary said. He added 
that imports may be accelerated well 
above the daily average during the 
first months of the period if, in the 
judgment of the importer, his situa- 
tion makes such action “prudent and 
necessary.” 

Joseph E. Moody, president of the 
National Coal Policy Conference, 
promptly registered a protest against 
the Department’s action, stating that 
“all the data in our possession would 
indicate a reduction in quotas is in 
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order instead of the increase of 62.,- 
000 barrels a day. It is significant, 
we think, that the Department cf the 
Interior has issued no explanation or 
justification of its action in increas- 
ing the quotas.” 


NEW STOCKPILING, DISPOSAL 
POLICIES ANNOUNCED 

New Government policy on the 
stockpiling of strategic metals and 
other materials, recognizing for the 
first time reconstruction needs fol- 
lowing a nuclear attack on the United 
States as a factor in setting stockpile 
objectives, has been announced by 
the Office of Civil and Defense Mobil- 
ization. This policy is set forth in 
Defense Mobilization Order V-7 as 
revised last month. 

“Until such time as the essential 
needs of the nation in the event of a 
nuclear attack (including reconstruc- 
tion) can be determined,” the order 
states, “the maximum objective shall 
not be less than six months’ usage by 
industry in the United States in pe- 
riods of active demand.” 

All stockpile objectives have been 
limited since June 30, 1958, to meet- 
ing estimated shortages of materials 
for a three-year emergency. The 
“maximum objective” includes an 
additional allowance over the “basic 
objective” to take into account the 
complete discounting of sources of 
supply beyond North America and 
other “comparatively accessible 
areas.” Basic objectives are to be 
attained “expeditiously,” but procure- 
ment is to be tapered off as these ob- 
jectives are approached, and maxi- 
mum objectives are to be reached on 
a lower priority basis. Almost all 
basic objectives have been reached. 

Incorporated in the revised order is 
current Government policy on dis- 
posal of materials in Government in- 
ventories. The order provides that 
“Disposal of materials that deterio- 
rate, that are likely to become ob- 
solete, that do not meet quality stand- 
ards, or that do not have stockpile 
objectives, are to be expedited.” 

Disposal of such materials will be 
made to avoid “whenever possible” 
serious disruption of the usual mar- 
kets of producers, processors, and 
consumers, according to the order. 


COURT WILL REVIEW PERCENT- 
AGE DEPLETION CASE 


The U. S. Supreme Court has 
granted the Government’s request to 
review the computation of percent- 
age depletion in a case where the tax- 
payer mines fire clay and shale which 
he converts into vitrified sewer pipe, 
flue lining and related vitrified prod- 
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ucts. The case involved is U. S. v. 
Cannelton Sewer Pipe Co., in which 
the Court of Appeals for the Seventh 
Circuit held that the taxpayer could 
base its depletion on the selling price 
of the finished products, because it 
could not sell its raw fire clay and 
shale at a profit. The Government is 
asking the Supreme Court to rule 
that “the commercially marketable 
product” for all mining taxpayers is 
the least processed product for the 
taxpayer’s industry as a whole. 
Because the Supreme Court’s rul- 
ing might have wide application, the 
Government is expected to suspend 
administrative action on all claims 
for refund which are based on “cut- 
off point” decisions, pending issuance 
of the decision. While the Supreme 
Court has a large number of cases 
before it, there is a possibility that 
the decision will be rendered before 
the Court recesses next summer. In 
the meantime, little or no legislative 
activity is expected with respect to 
depletion “cut-off point” problems. 


TARIFF COMMISSION REJECTS 
SMELTER PETITION 


Less than a month after it was 
filed, the Tariff Commission rejected 
the request of six domestic lead- 
zinc smelting and refining companies 
for a formal review of the escape- 
clause action that resulted in the im- 
position in 1958 of annual quotas on 
imports of lead and zinc. 

The petition urged that the Com- 
mission institute action leading to a 
rescission of the quotas, substituting 
therefor a reasonable increase in im- 
port duties. In rejecting it, the Com- 
mission said that Executive Order 
10401, which established procedures 
for the type of review requested, pro- 
vides that such a review be made only 
“Whenever in the judgment of the 
Tariff Commission conditions of com- 
petition with respect to the trade in 
the imported article and the like or 
directly competitive domestic product 
concerned have so changed as to war- 
rant it, or upon the request of the 
President.” No provision is made for 
formal review of escape-clause ac- 
tions on the basis of applications or 
petitions by interested parties, the 
Commission added. 

In compliance with a Senate resolu- 
tion, the Commission is currently en- 
gaged in a broad investigation of the 
lead-zinc situation with a view to 
determining what additional import 
restrictions, if any, need to be im- 
posed on lead and zinc, and on alloys 
and semimanufactured articles of 
these metals, “in order that lead and 
zinc mining operations in the United 


States may be conducted on a sound 
and stable basis.” 

The Commission said that the re- 
sults of this investigation, which must 
be reported to the Senate by March 
31, should also disclose whether con- 
ditions of competition with respect to 
the trade in imported and domestic 
lead and zinc appear to have so 
changed as to warrant a formal re- 
view of the escape-clause action. 


NEW PARK AREAS SOUGHT 

Two National Park Service pro- 
posals to further restrict multiple use 
of lands now open to mining loca- 
tion are under attack by mining in- 
dustry representatives. 

The Park Service seeks to close an 
additional 35,849 acres within Death 
Valley National Monument and also 
is supporting legislation to establish 
a new 147,000-acre Great Basin Na- 
tional Park southwest of Ely, Nev. 

The closure of additional areas in 
Death Valley has been questioned by 
Chairman Aspinall (Dem., Colo.) of 
the House Interior Committee. Point- 
ing out that Congress specifically pro- 
vided that Death Valley Nationa! 
Monument be open to mining loca- 
tion, Aspinall asked Interior Secre- 
tary Seaton under what authority the 
additional withdrawals are to be 
made. The Department has informed 
Aspinall that this matter is now being 
studied by the Department’s solicitor. 

California mining interests have 
asked for a public hearing before 
any action to consummate the with- 
drawals is approved. 

Senators Bible and Cannon (Dems., 
Nev.) heard local mining industry 
representatives testify at Ely last 
month against legislation to establish 
the Great Basin National Park unless 
the bill is amended to permit multiple 
use of the area, including the right 
to prospect for and develop mineral 
deposits. The Senators, both of whom 
sponsored the park proposal, indi- 
cated that they favor multiple use of 
the area regardless of its status. 


CEMENT DUMPING TO BE 
PROBED 

The Tariff Commission has an- 
nounced that an investigation will be 
conducted to determine whether the 
domestic cement industry is being in- 
jured by imports of Portland cement 
manufactured by the St. Lawrence 
Cement Co., Ontario, Canada. The 
investigation stems from a determina- 
tion by the Treasury Department that 
cement from the Canadian firm is 
being, or is likely to be, sold in the 
United States at less than fair value 
in violation of the Antidumping Act. 
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Raymond E, Salvati, president 
of Island Creek Coal Co. and presi- 
dent of the American Mining Con- 
gress, has been 
named to receive 
the Erskine Ram- 
say Gold Medal 
of the American 
Institute of Min- 
ing, Metallurgi- 
cal, and Petro- 
leum Engineers. 
The award is be- 
ing made to Sal- 
vati “for his out- 
standing contributions and achieve- 
ments in the development and appli- 
cation of modern technology in 
underground coal mining and in the 
preparation of bituminous coal, and 
for his many years of distinguished 
leadership within the industry.” He 
will be presented the medal at the 
institute’s national convention in 
February. 


Robert J. Linney, executive vice 
president and member of the execu- 
tive committee, Reserve Mining Co., 
has been awarded the William Law- 
rence Saunders Gold Metal by the 
American Institute of Mining, Metal- 
lurgical, and Petroleum Engineers. 
The award, which recognizes dis- 
tinguished achievement in mining 
other than coal, is to be presented to 
Linney “for administrative leader- 
ship and aggressive determination in 
bringing into successful commercial 
operation mining and beneficiation of 
taconite iron ore.” 


H. Preston Henshaw has been 
appointed special assistant in the of- 
fice of the vice president, coal traffic 
and development, Chesapeake and 
Ohio Railway. 


Emmett G. Solomon, vice presi- 
dent and director, Bunker Hill Co.., 
will serve as chief executive officer 
and chairman of the executive com- 
mittee pending appointment of a new 
president to succeed the late John 
D. Bradley. Ross D. Liesk, direc- 
tor, has been appointed to the va- 
cancy on the executive committee 


created by Mr. Bradley’s death. 


Officers for the year 1960 have been 
elected by the West Virginia Coal 
Mining Institute. S. Dunlap Brady, 
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Jr., consulting mining engineer, Bal- 
timore & Ohio Railroad Co., was 
elected president. Other officers in- 
clude five vice presidents: Stephen 
Canonico, vice president, Clinch- 
field Coal Co.; Joseph L. McQuade, 
president, Donegan Coal & Coke Co.; 
N. T. Camicia, manager, Island 
Creek Coal Co.; Harold Suter, vice 
president, Christopher Coal Co., and 
David C. Ridenour, general super- 
intendent, Olga Coal Co. 


Eugene B. Hotchkiss was re- 
cently named executive vice president 
of Vitro Minerals Corp. Hotchkiss is 
also a director of the company, which 
he joined in 1953. 


D. E. Lutz of Jewell Ridge Coal 
Sales Co. has been appointed assistant 
general sales manager, industrial 
sales, in the Cincinnati, Ohio, area. 
At the same time W. C. Whittaker, 
Jr., becomes assistant general sales 
manager, retail and lake sales, and 
Rex H. Ritter, manager in charge 
of the Ohio and Southern Indiana 


territories. 


E. W. Sloan, 
Jr. has been 
elected to succeed 
Harris S. Tay- 
lor as president 
of Oglebay Nor- 
ton Co. Taylor 
was named vice 
chairman of the se 
company after H. Taylor 
having served as president since 1949, 
He joined Oglebay Norton in 1936. 
Sloan had been executive vice presi- 
dent since 1956 and previous to that 
was a director and vice president. 


Charles C. Cannon has been ap- 
pointed division manager in the De- 
troit office of Princess Coal Sales Co., 
“i sales affiliate of Princess Coals, 

ne. 


Evan Hall has been appointed as- 
sistant plant manager for Calaveras 
Cement Co. at its San Andreas, Calif., 
plant. Hall, who was formerly mill 
superintendent, succeeds the late 
Tom Love. David Cosgrove will 
fill the vacancy created by Hall’s ad- 
vancement. 


John M. Morris has been elected 
president of the United Electric Coal 
Companies. Frank F. Kolbe was 


J. Morris 


F. Kolbe 


named chairman of the board, while 
R. S. Hepburn was elected vice 
president—operations, and Thomas 
J. Tarzy, vice president sales. 


William T. Ennor has retired as 
assistant director of research for 
Aluminum Co. of America after 35 
years of service with the company. 


Lockwood W. Ferris has _ re- 
signed as president of Bonneville, 
Ltd., to do metallurgical and chemi- 
cal engineering consulting work. 


Carl A. Wallerstedt recently re- 
tired as manager of the Waco, Texas 
plant of Universal Atlas Cement Di- 
vision of U. S. Steel after 40 years of 
service. Wallerstedt had been plant 
manager at Waco since 1928 and has 
been succeeded in that position by 
Ray Graves, formerly administra- 
tive assistant-operating at the com- 
pany’s New York headquarters. 
Graves joined Universal Atlas in 
1926. 


C. Fred Borden recently became 
executive vice president of Kaiser 
Steel Corp. He had been vice presi- 
dent in charge of sales for Kaiser 
since 1950. 


Spencer S. Shannon resigned 
as director of the Office of Minerals 
Mobilization, Department of the In- 
terior, December 31, after 44% years 
with the agency. Before becoming di- 
rector of OMM, Shannon had worked 
as a mining consultant and had 
served in various Government posts 
since 1939. Prior to 1939, he was as- 
sociated with Carbon Coal & Coke 
Co. and the Shannon Co. 


Allan D. Gray, president of the 
Susquehanna- Western, Inc., has been 
elected a director of the parent Sus- 
quehanna Corp. Susquehanna-West- 
ern operates a uranium mill and sul- 
phuric acid plant at Riverton, Wyo., 
and a uranium mill at Edgemont, 


S. D 
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William B. York is now smelter 
maintenance superintendent, Utah 
Copper Division, Kennecott Copper 
Corp. Division industrial engineer 
since April 1958, York joined Kenne- 
cott in July 1957. B. Blain Brad- 
ford succeeds York as division in- 
dustrial engineer at Utah Copper, a 
position similar to his previous job 
as division industrial engineer, Ne- 
vada Mines Division. 

Other Utah Copper Division per- 
sonnel changes include naming Karl 
H. Koropp, superintendent of op- 
erations, Garfield refinery, to the 
position of project engineer for the 
Western mining divisions. Koropp’s 
successor is C. Arthur Feldin, 
formerly with the company’s re- 
search office in the product develop- 
ment department. 


Newly elected officers for the South- 
ern Appalachian Coal Operators’ As- 
sociation include: C. R. Griffith, 
Southern Coal & Coke Co., president; 
Fred Loving, Jr., Kentucky Ridge 
Coal Co., first vice president; and 
P. B. C. Smith, Pocahontas Fuel 


Co., second vice president. 


Paul R. Kruesi has become vice 
president in charge of research and 
development, Vitro Chemical Co. He 
had been general manager of Heavy 
Minerals Co., recently absorbed by 
Vitro Chemical. R. N. Miller has 
been named acting plant manager to 
succeed Kruesi. Miller was formerly 
with Vitro Uranium Co. which was 
also absorbed by Vitro Chemical. 


L. B. Rahn, assistant general sales 
manager of Peabody Coal Co. for the 


past five years, has been appointed a 
vice president-sales. 


Michael P. W. Stone has been 
named to the newly created post of 
director of corporate development, 
Utah Construction & Mining Co. 


Kenneth Lieber, vice president 
of Cyprus Mines Corp., is now a di- 
rector of the company. 


Orval Webster Adams, Jr., was 
recently appointed administrative as- 
sistant to the president, Hidden 
Splendor Mining Co. Adams had 
previously been attorney for the Utah 
Legislative Conference for two years. 


S. S. Shattuck has resigned as 
vice president and a member of the 
board of directors of Shattuck Denn 
Mining Co. 


OBITUARIES 
Rudolph T. Elstad, 64, presi- 


dent of Oliver Iron Mining Division, 
U. S. Steel Corp. died December 14. 
in Duluth, Minn. 

Mr. Elstad 
joined Oliver 
Iron Mining Co. 
in 1919 as a min- 
ing engineer and 
in the ensuing 
years advanced 
successively to 
mining captain, 
assistant superintendent, assistant to 
the vice president, vice president and 
was made president in 1946. He had 
been a director of the American Min- 
ing Congress since 1951. 

Widely recognized for his profes- 
sional leadership, Mr. Elstad was an 
authority on all phases of iron ore 
production, and his wise council will 
be sorely missed by his many friends 
and business associates. Interested, 
too, in civic affairs, he was a member 
and past vice president and director 
of the Duluth Chamber of Commerce, 
director of the Duluth Rotary Club, 
and a member of the American In- 
stitute of Mining Metallurgical and 
Petroleum Engineers and the Ameri- 
can Iron and Steel Institute. He was 
also a trustee of Carleton College. 


Harry S. Homan, 72, executive 
secretary of the Southern Appala- 
chian Coal Operators Association, died 
in Knoxville, Tenn., November 15. 

Mr. Homan had been with the 
Southern Appalachian group for eight 
years and previously had been execu- 
tive secretary of the Big Sandy-Elk- 
horn Coal Operators Association at 


Pikeville, Ky. 
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John D. Bradley, 49, president 
and director of the Bunker Hill Co., 
was killed in a California automobile 
accident, that 
also claimed the 
life of his wife 
Jane, on Novem- 
ber 26. 

Mr. Bradley, 
widely known as 
head of the na- 
tion’s second 
largest lead pro- 
ducer, had _be- 
come president of 
Bunker Hill in 1955. He joined 
Bunker Hill in 1933 as an under- 
ground surveyor. Following employ- 
ment as superintendent of the Span- 
ish mine in California he served as 
executive vice president and director 
of Bradley Mining Co., in charge of 
the company’s Idaho operations. 

By 1940 his work was devoted 
largely to development of the Yellow 
Pine mine at Stibnite, Idaho, which 
was the nation’s largest tungsten and 
antimony producer during World 
War II. In 1954 Mr. Bradley was 
named executive vice president of 
Bunker Hill. 

At the time of his death, he was 
serving as president and chairman of 
the board, National Lead Industries 
Association; director, American Zinc 
Institute and as a member of the 
Board of Governors, American Min- 
ing Congress. 


William J. Hutchinson, 75, a 
director and retired treasurer of In- 
ternational Nickel Company of Can- 
ada, Ltd., and International Nickel 
Co., its United States subsidiary, died 
November 25 in New York City. Mr. 
Hutchinson was also a director of 
American Potash and Chemical Corp. 


Perry G. Har- 
rison, 74, well 
known mining 


executive and a 
director of M. A. 
Hanna Co., died 
in Cleveland, 
Ohio, November 
11. Mr. Harrison 
was president of 
Evergreen Mining Co. when it was 
acquired in 1946 by M. A. Hanna Co. 
He subsequently served as vice presi- 
dent of Hanna Mining Co. and ore 
sales manager of M. A. Hanna until 
he retired in 1957. 


Orvil R. Whitaker, 84, a con- 
sulting mining engineer, died Novem- 
ber 26 in Denver. 

Mr. Whitaker began his mining 
career in 1898 and spent the next 14 
years working in Mexico, Canada, 
Central America and the United 
States after which he became a con- 
sultant. He was named to the Raw 
Materials Advisory Committee of the 
Atomic Energy Commission upon its 
creation in 1948. At one time dur- 
ing his career he had been a trustee 
of the Colorado School of Mines and 
received an Award of Merit from the 
school in 194.2. 


Robert C. 
Norton, 79, hon- 
orary chairman 
of the board of 
directors, Ogle- 
bay Norton Co., 
died November 
22 in Cleveland, 
Ohio. 

Mr. Norton, 
son of one of the founders of Oglebay 
Norton, had been associated with the 
company for 40 years. 
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Call for Teamwork in Supplying 
Coal Cars 


In a recent open letter setting forth 
important considerations in evaluat- 
ing railroad freight car supply, How- 
ard E. Simpson, president of B&O 
Railroad Co., pointed out that the 
times called for teamwork between 
the users and providers of railroad 
freight service. The present service- 
able supply of railroad freight cars 
can be greatly improved if railroads 
will move them faster and if shippers 
and receivers will load and unload 
promptly and consider each car as a 
costly tool of transportation. 

In referring to B&O in particular, 
Simpson said that the movement of 
coal is of prime concern to this com- 
pany, which has more than $300,000,- 
000 invested in fixed plant, locomo- 
tives and cars used chiefly for coal 
traffic—including more than 47,000 
hopper cars. Pledging future coopera- 
tion, he recounted past efforts to co- 
operate. For example, although the 
work stoppage in the steel industry 
reduced the B&O’s revenue by some 
$30,000,000, in September it recalled 
625 car repairmen; in October, 614; 
and in November, 375, a total of 
2214. As a result of this effort, by 
the end of 1959 the company had in- 
creased the number of serviceable 
hopper cars by 3500 units, and, in 
addition, 2500 freight cars of other 
types. 

Due to the urgency of moving iron 
ore now in ground storage to the 
steel mills, the B&O has secured 1300 
cars from Western roads at a rental 
of $3700 per day. These cars will re- 
lease a similar number of cars far 
the increased movement of coal. ~ 


It should also be pointed out that 
in the last four years B&O has spent 
more than $100,000,000 in the pur- 
chase, rebuilding and repair of 
hopper cars. Presently the cost of one 
70-ton hopper car is over $10,000, or 
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more than twice as much as in 1946. 
During the same period B&O freight 
rates on coal have risen 68.8 percent. 

Simpson represents 30 coal-carry- 
ing railroads on the recently formed 
National Coal Policy Conference, 
comprising coal operators, the United 
Mine Workers, electric utilities and 
coal mining equipment manufactur- 
ers. This group’s objective is the 
adoption of a national fuels policy by 
the Congress which will recognize the 
proper place of bituminous coal in 
the Nation’s economy. On behalf of 
this Conference, he has publicized 
widely the fact that if coal markets 
and production continue to shrink, 
the enormous railroad plant dedicated 


to transporting this commodity will 
be seriously affected. He has further 
emphasized that neither the bitumi- 
nous coal industry nor the railroads 
can afford to maintain standby serv- 
ice. 


Work Progressing on Humboldt 
Pelletizing Plant 


A contract for fabrication of 35 
conveyor units for the new Humboldt 
Mining Co. iron ore pelletizing plant 
at Humboldt, Mich., has been 
awarded to Lake Shore, Inc. The 
heavy-duty conveyor systems will be 
850 ft long, and will use 1852 ft of 
belting. Special belting will run in 

(Continued next page) 


John L. Lewis to Resign as UMWA Chief 


On December 15, 1959, John L. 
Lewis announced he would resign as 
president of the United Mine Work- 
ers of America “shortly after the 
New Year.” He disclosed his unex- 


J. Lewis T. Kennedy 


pected move in a letter to members 
of his union which was published in 
the United Mine Workers Journal. 
Thomas Kennedy, UMW vice pres- 
ident and former lieutenant governor 
of Pennsylvania, will succeed him. A 


“product of Pennsylvania’s hard coal 


fields, Kennedy has been a national 
officer in the mine union since 1925. 

In stepping down from the post he 
has held since 1919, Lewis said, 
“Every logical circumstance leads to 
the conclusion that I should begin the 
transfer of my obligations and duties 


to other and more capable hands.” 
After summarizing the gains made by 
the Mine Workers Union during the 
years of his stewardship, Lewis said 
in his letter that he hoped the Union’s 
convention next October would grant 
him an “honorable discharge” from 
his duties. 

One of America’s most distin- 
guished labor leaders and father of 
the CIO, Lewis is also one of the vice 
chairmen of the National Coal Policy 
Conference, Inc., a labor-industry- 
consumer organization composed of 
operating companies in the coal in- 
dustry, the UMWA, the electric util- 
ity companies, coal equipment manu- 
facturers and major coal-originating 
and coal carrying railroads. The 
NCPC is the outgrowth of a proposal 
made on May 5, 1958, by Lewis to 
the Coal Convention of the American 
Mining Congress in Cincinnati. In 
that speech he called for the creation 
of a “central organization—nontech- 
nical—to deal with our national prob- 
lems, the public interest and over-all 
questions incident to continued exist- 
ence that are not in themselves spe- 
cialized or technical.” 
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(Continued from previous page) 
lengths up to 49 ft and widths of up 
to nine ft to handle the pelletized ore. 

The 2000 tpd plant is the first low 
grade iron ore pelletizing plant to 
be constructed on the Michigan iron 
range and is scheduled to be in op- 
eration in mid-1960. Humboldt is 
jointly owned by Ford Motor Co. and 
Cleveland Cliffs Iron Co. 


Nuclear Energy for Coal 
Gasification 


The U. S. Bureau of Mines has de- 
veloped a pressure-process for the 
continuous production of synthesis 
gas from coal, steam, and oxygen. 
Actually, only coal and steam are 
needed to produce synthesis gas, but 
oxygen is provided for the combustion 
of a certain amount of the coal to 
supply heat for the endothermic 
steam-coal reaction. The additional 
cost of the coal and the oxygen, in- 
cluding the cost of oxygen compres- 
sion, makes the gasification process 
uneconomical at present. If an eco- 
nomical process is to be developed, 
cheaper heat must be obtained from 
other sources. 

An attractive potential source for 
the energy required is heat from nu- 


clear fission. As part of a Bureau 
investigation of the application of 
heat from nuclear fission to coal 
gasification and chemical processing, 
a simulated-nuclear system has been 
designed and constructed in which 
heat is produced by electric induction 
to circumvent the complications of 
radioactivity. Heat—generated within 
a bed of graphite spheres that simu- 
late nuclear fuel-elements—is trans- 
ferred to a pressurized stream of re- 
cycled helium gas, which, in turn, 
can heat chemical processing streams 
to 2000°F. Having demonstrated the 
feasibility of gasifying sub-bitumi- 
nous coals and lignite in alloy-steel 
tube-coil gasifiers at about 1800°F, 
the Bureau conceives a “nuclear- 
energy gasifier as the heat exchanger 
in this system. The operating tem- 
perature of the gasifier need not ex- 
ceed 1800°F. for low-rank coals, but 
higher temperatures indigenous to 
process-heat reactors would materi- 
ally aid the process. 

Objectives of the design and con- 
struction of the prototype unit are 
twofold: (1) To divulge and solve 
the engineering problems relative to 
the design, construction, and opera- 


tion of the system, and apply this in- 
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HEYL & PATTERSON, inc. 


$5 FORT PITT 
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formation to the development of nu- 
clear process-heat technology, and 
(2) to obtain information for the de- 
sign, construction, and operation of 
a coal gasifier that can supply nu- 
clear-derived heat to a steam-coal mix- 
ture with essentially no radioactivity 
imparted to the product gas. 


Penn State Awarded Research Grant 


A National Science Foundation 
grant for research in mining engineer- 
ing has been awarded to the Pennsy]- 
vania State University. Dr. Howard 
L. Hartman, professor and head of 
the Department of Mining, is the 
recipient of the three-year, $32,600 
grant to study the mechanics of 
brittle fracture in rock under impact 
loading. 

The purpose of the research, be- 
ing conducted in Penn State’s rock 
mechanics laboratory, is to discover 
the mode and sequence of rock 
failure under an impact blow, such 
as employed in percussion drilling. 
Although rock drills have been used 
in mining for almost 100 years, their 
basic action in penetrating rock in 
the drill hole is not well understood. 
Admittedly an_ inefficient process, 
probably of the order of one to two 
percent, improvements in rate of 
penetration and bit life depend upon 
increasing the knowledge of the basic 
cutting action. 


M & T Expands Mining 
Operations in Virginia 


Expansion of operations in an 
an 800-acre tract at Hanover County, 
| Va., has been announced by Metals & 
| Minerals Division, Metal & Thermit 
Corp. 

A continuing company program to 
develop the property has proven that 
substantial quantities of aplite are 
| present in the ore body. Aplite is one 
'of a group of minerals used by the 
| glass industry as a source of alumina 
for the production of colored and 
| flint container and window glasses. 
| Installation of equipment to modify 
|existing ore processing facilities at 
| Hanover for production of aplite has 
been started, and the company an- 
ticipates that commercial quantities 
of the material will be available by 
June 1960. 

M & T opened its Hanover mine 
approximately two years ago to renew 
rutile and ilmenite mining operations 
which were originally carried on at 
Roseland, Va., approximately 80 
miles from the present site. Since 
that time, the company has deter- 
mined that, in addition to rutile and 
ilmenite, commercial quantities of 
aplite, mica and sphene are present. 
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Philadelphia and Reading to Move 
Into Chemical Industry 


Philadelphia & Reading Corp. is 
moving forward with plans to enter 
the chemical industry. The 1000-acre 
site for the joint venture with Gen- 
eral Dynamics Corp. has been se- 
lected near Pottsville, Pa. The prin- 
cipal raw material is anthracite waste 
—estimated to total 300,000,000 tons 
—which has been accumulating over 
many decades and heretofore con- 
sidered virtually worthless. The plant 
will produce various hydrogen-based 
chemicals as well as varied carbide 
chemicals. 

In regard to the status of the chemi- 
cal operation, Howard A. Newman, 
president of Philadelphia & Reading, 
recently stated that; “(1) final tests 
in Lurgi gasifiers and carbide fur- 
naces in Europe have been com- 
pleted. The results of these tests are 
now undergoing final evaluation with 
particular emphasis on pinpointing 
the capital required for plant con- 
struction. (2) Negotiations are under 
way with many prospective custo- 
mers looking toward finalization of 
mutual commitments with respect to 
long term contracts for distribution 
of products. (3) Dependent upon the 
answers, we will be able to make a 
final determination as to quantities 
of products to be produced. It looks 
at present as though the entire com- 
plex will be set up to produce 50,- 
000,000 cu ft per day of hydrogen 
and synthesis gas; a substantial ton- 
nage of calcium carbide and supply 
steam to a large integrated power 
station. Part of the plant may be in 
production 18 months following the 
start of construction (ground break- 
ing is expected in early spring) but 
it will probably take close to three 
years before full production is 
achieved.” 


Peabody Buys Maumee 


Peabody Coal Co., St. Louis, Mo., 
has purchased the properties of 
Maumee Collieries Co., which op- 
erates four coal mines near Terre 
Haute, Ind. Termed a “several mil- 
lion dollar purchase,” it is part of 
Peabody’s long range plans for re- 
placing operations which are mined 
out and closed from time to time and 
to replenish the company’s coal re- 
serves. 

Maumee produced about 1,650,000 
tons last year and has reserves of 
about 100,000,000. 

Hugh B. Lee, Jr., president of 
Maumee, has been named a sales vice 
president of Peabody. 
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Copper Range Acquires Interest 
in Alloyd 


Copper Range Co. has acquired a 
substantial interest in the Alloyd 
Corp., a metals and materials research 
and development concern in Water- 
town, Mass. 

Alloyd, organized in 1955 by a 
group of M.I.T. scientists, performs 
research and development work for 
the Army, Navy, Air Force, Atomic 
Energy Commission and many top 
industrial concerns. The company’s 
major efforts are directed toward the 


solution of problems posed by high 
performance devices which require 
metals and other materials with prop- 
erties presently unattainable. 

Copper Range’s subsidiary, White 
Pine Copper Co., located at White 
Pine, Mich., operates a copper mine 
producing upwards of 45,000 tons 
annually. Its rolling mill division, C. 
G. Hussey & Co., produces a wide va- 
riety of sheet, roll and strip copper 
and merchandises a complete line of 
brass mill products through _ its 
branch warehouse system. 


VIBRATING SCREEN 


| 


Send for Bulletin 15-J. 


F The Screen that Saves by 
Not Throwing Its Weight Around 


One reason why the Leahy® Screen is so completely prac- 
| fe tical is that it vibrates the jacket only, saving the power re- 
/<<*) quired for vibrating frame and all. With the Leahy Screen, 
| ‘the frame is for purposes of support and containment only. 
| j | Efficiency is further enhanced by an exclusive mesh clear- 
ing differential vibration. When damp blinding materials 
must be screened, integrated FlexElex® heating is the an- 


CONCENCO® Spray Nozzles 


These handy nozzles are simple, flexible 
and economical. All you do is drill over- 
size holes in spray line, one per nozzle, 
clamp on and get results. They can be 
definitely aligned for washing, sluicing 
or spraying according to need. They are 
removed or replaced in a moment's time. 
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roof bolt 


The unique double expansion feature 
of all Pattin expansion shells insures 
dependable roof support, in hard or 
soft roof conditions. Their double 
holding power guards against failure 
— even under a 20 ton pull! 


Pattin features include a parallel 
contact with the hole, and no definite 
drilling depth is required, as the shell 
can be securely anchored at any place 
in the hole. They anchor solidly and 
will not turn while being tightened. 
Wedge and shell are assembled in a 
manner to prevent loss of parts in 
handling, and the bolt and shell as- 
sembly are furnished as a complete 
unit. Plates are bundled separately. 
No special nuts or ears are required 
on the bolts. These features make a 
safer roof — and a safer roof means 
fewer accidents, increased pro- 
duction, more clearance for equip- 
ment operation and better ventilation. 


Pattin specializes in roof bolting 
—it’s our business, not just a side- 
line! Your business is important 
to us, and our service engineers 
are always available for consulta- 
tion on your roof problems—ready 
to give you service when you need. 
it! WRITE OR PHONE US 
TODAY for complete details. 


Reg., U.S. 
and 
foreign 


The split-type bolt is one of the 
first slotted bolts, and continues to 
be a favorite wherever split-type 
bolts are used. Many mines still pre- 
fer this type. The bolt is a full 
1-inch in diameter, with cut threads © 
and furnished with or square 
‘nuts and various se plates and 


PATTIN 


MANUFACTURING COMPANY 
MARIETTA, OHIO 


The PIONEER of roof bolting . . . established 1888 
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| ALSO... 


Oliver Mining Division of U.S. Steel Corp. has 
disclosed it will build a new plant on the Minnesota 
iron range to concentrate low grade ore taken 
from mines than cannot now compete with quality 
producers. The new plant, between Chisholm and 
Buhl, will process ores from the Sherman and Monroe 
mine group. The facility will have a capacity of about 
1,500,000 tons of concentrates annually. 


Reynolds Metals Co. bauxite from Haiti will be 
delivered during 1960 to a U. S. Government stock- 
pile, in exchange for high protein wheat to be con- 
sumed by Caribbean Mills, Inc., in Haiti. About 
400,000 tons of bauxite is involved. The barter ar- 
rangement will enable Reynolds to step up its oper- 
ations in Haiti to full capacity during the year. 


Oglebay Norton Co. of Cleveland, Ohio, recent 
purchasers of the West Virginia holdings of Truax- 
Traer Coal Co., has announced the closing of three 
Coal River area mines in West Virginia. The opera- 
tion at Marfork along with the Shamrock and No. 5 
operations at Kayford were closed by this decision. 


Bethlehem Steel Corp. recently launched a new 
730-ft ore carrier. Named for the president of Beth- 
lehem Steel, Arthur B. Homer, the boat was designed 
to bring ore down the lakes from the Duluth area and 
also to navigate the Seaway to the ore loading docks 
at Seven Islands, Quebec. With carrying capacity of 
more than 25,000 gross tons of ore, the Homer 
will join the lake fleet operated by Bethlehem Trans- 
portation Co. 


A 375,000 Ib capacity steam boiler is pictured in the erection 
stage at Tocopilla, Chile, site of a large copper refining plant 
of the Chile Exploration Co., a subsidiary of Anaconda Copper 
Co. When completely installed, the unit, which was manufac- 
tured by Babcock & Wilcox Co., will be the tallest structure 
in northern Chile. Total power of the plant’s generating sys- 
tem will be increased to 150,000 kw per hr when the new 
equipment goes on stream. Costing more than $1,000,000, the 
boiler is a major part of an $8,000,000 plant expansion. 
Closed circuit industrial television—Chile’s first—will be a 
notable feature of the boiler installation 
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The Ninth National Clay Con- 
ference will be held at Purdue Uni- 
versity, Lafayette, Ind., on October 
6, 7, and 8, 1960, under the auspices 
of the Clay Minerals Committee of 
the National Academy of Sciences- 
National Research Council. Two 
symposia of invited papers will be 
held on the topics of “Engineering 
Aspects of Physico-Chemical Prop- 
erties of Clays” and “Clay-Organic 
Complexes.” In addition to these 
special symposia there will be gen- 
eral sessions of contributed papers. 
All those having contributions should 
contact Dr. J. L. White, chairman, 
Ninth National Clay Conference, 
Agronomy Dept., Purdue University, 
Lafayette, Ind. The title and an ab- 
stract of approximately 250 words 
should be sent in by June 1. 


Lone Star Cement Co. has an- 
nounced plans for a $6,500,000 ex- 
pansion of its cement plant at Nor- 
folk, Va. Major item in the program 
is a new kiln, expected to boost plant 
capacity by about 1,000,000 bbls a 
year. 


A new, electronic metallurgical 
searching service with a 100,000 
titles-per-hour capacity will be 


launched early this year by American 
Society for Metals, Novelty, Ohio. 
The searching project will supply sub- 
scribers with titles and information 
about documents reporting on any 


aspect of metallurgical science, en- 
engineering and the fabrication and 
use of metal parts that appear in the 
world’s literature. The new ASM serv- 
ice will be beneficial to those iso- 
lated from libraries. It will aid 
research laboratories, libraries, gov- 
ernmental agencies, engineering and 
scientific bodies, plus numerous other 
organizations requiring broad specific 
metals information. 


Texas Gulf Sulphur Co. is con- 
ducting studies at Lincolnton, N. C., 
in an effort to determine if a multi- 
million dollar lithium piant would be 
feasible in that area. Lithium bearing 
spodumene ore reserves are being 
tested. In addition, the company is 
trying out a pilot refining process 
patented by Basic Atomics Inc. Texas 
Gulf, which has an option on the 
Basic Atomic method, also has five- 
year options on over 1000 acres of 
potential mining properties owned 
by Basic Atomics. 


White Pine Copper Co. has an- 
nounced the discovery of a new cop- 
per ore deposit in Michigan’s upper 
peninsula about 17 miles southwest 
of Ontonagon. The extent of the new 
deposit, which is on the company’s 
property immediately west of its 
current mining site, won’t be de- 
termined until exploratory shafts have 
been sunk. White Pine is owned by 
Copper Range Co. 


A meeting of the Fred J. Bailey Post No. 4 of the National Mine Rescue Association 
was held December 5, 1959, at West Frankfort, Ill. Speakers included: (left to right) 
C. C. Quirey, superintendent, Pittsburg & Midway Coal Mining Co.; Sanford Douglas, 
electrical engineer, U. S. Bureau of Mines; Everett Bayless, foreman, Old Ben Coal 
Corp.; George Guiney, inspector at-large, Illinois Department of Mines & Minerals; 
James Phalan, chief, Kentucky Department of Mines & Minerals; Tom Garwood, assist- 
ant vice president in charge of operations, Freeman Coal Mining Corp., and Coy L. 
South, safety director, Bell & Zoller Coal Co. Also on the program, but not shown, 
was Frank Rolisek, safety director, Freeman Coal Mining Corp. 
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NEW EPOXY ADHESIVE, “COLDWELD” 


MAKES MANY “IMPOSSIBLE” REPAIRS! 


STICKS ANYTHING TO ANYTHING 
PERMANENTLY! 


“Once you've tried it—you'll be stuck on it.’ 


FOR INDUSTRIAL & HOME USE 
Motor Blocks—Tanks—Tools—Furniture, etc. 
Sample Kits — $1.25, — $3.25, — $4.75 


— Industrial quantity prices on request 


COSMO Distributing Co., Dept. 5, 
Box 635, San Francisco 1, Calif. 


PROFESSORSHIPS— 
MINERAL ENGINEERING 


To present courses and con- 
duct research in mine and mill 
plant design. Rank and salary 
dependent on qualifications. 
An advanced degree in min- 
ing, metallurgical, mechanical, 
or electrical engineering and 
knowledge of mineral indus- 
try preferred. Contact Profes- 
sor E. P. Pfleider, School of 
Mines, University of Minne- 
sota, Minneapolis. 


THERON G. GEROW 
Mining Consultant and Engineer 


3033 Excelsior Boulevard 
Minneapolis 16, Minnesota 


E. J. LONGYEAR CO. 
Geological and Mining Consultants 


Photogeology 
76 South 8th Street .. Minneapolis, Minn. 
Craybar Bidg. ...... New York 17, N. Y. 
Colorado Bidg. ......... Denver 2, Colo. 
Shoreham Bidg. ......... Wa 4 Cc. 
129 Ave. de Champs-Elysees . Paris, France 
Zeekant 35 ........ The Hague, Holland 


MOTT CORE DRILLING CO. 
Contractors 


Exploration of Coal Properties. Guarantee satisfactory 
coal cores. Inside Mine Drilling. Pregrouting, Mine 
Shafts. Large diameter holes. 

828-846 — 8th Avenue 

Huntington 17, W. Va. 


DAVIS READ 
Consulting Engineer 
Layout Operation 
Modern Production Methods 
Plant Design Preparation 
120 S. LaSalle St. 
CHICAGO, ILL. 


J. W. WOOMER & ASSOCIATES 


Consulting Mining Engineers 


Modern Mining Systems and Designs 
Foreign and Domestic Mining Reports 


HENRY W. OLIVER BLDG. 
Pittsburgh, Penna. 
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Ideal Cement Plant Dedicated 


Ideal Cement Co. recently dedi- 
cated its new $20,000,000 cement 
plant at Ada, Okla. One step in a 
ten-year, $176,000,000 expansion 
and modernization program 
nounced in 1955, the new plant has a 
capacity in excess of 3,000,000 bbls 
per year. Reportedly one of the most 
highly instrumented and mechanized 
plants in the world, it makes exten- 
sive use of prestressed and precast 
concrete support members through- 
out. Equipment includes two 450 by 
12-ft diam rotary kilns and nine 140- 
ft high by 36-ft diam cement storage 
silos. A 514-mile belt conveyor sys- 
tem from the company’s Lawrence 
quarry is considered to be the world’s 
longest permanently installed cross 
country belt system. Ideal’s Ada 
plants have a combined annual ca- 
pacity of 5,500,000 bbl bringing the 
company total annual capacity to 


37,000,000 bbl. 


$20,000,000 Iron and Steel 
Plant Under Construction 


Western Canada’s first integrated 
iron and steel operation is slated to 
go into production by May 1961 at 
Kimberley, B. C. Consolidated Min- 
ing & Smelting Co. of Canada is 
building a 36,500-ton per year ca- 
pacity electric pig iron smelter in the 
first phase of a two-phase project. 
The second phase calls for increasing 
annual capacity to 100,000 tons of pig 
iron, ingots and rolled steel products 
by May 1964. Smelter feed will come 
from tailings from Cominco’s Sul- 
livan mine which reportedly contain 
in excess of 15,000,000 tons of re- 
coverable iron. The company will 
utilize coal, coke and limestone from 
the Crowsnest Pass area and power 
resources of the Kootenay and Pend 
Oreille Rivers in their electro-metal- 
lurgical process. A performance bond 
has been posted with the Provincial 
Government that guarantees comple- 
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tion of a $20,000,000 plant by May 
1964. The operation will eventually 
employ about 200 men. 


Shiprock Mill Uranium 
Contract Extended 


The U. S. Atomic Energy Com- 
mission and Kerr-McGee Oil Indus- 
tries, Inc. recently signed an extended 
uranium concentrate purchase con- 
tract calling for continued operation 
of the company’s 300-tpd uranium 
processing mill at Shiprock, N. M. 
Extension of the contract to June 30, 
1965, or to an earlier date when Kerr- 
McGee will have delivered the maxi- 
mum number of pounds of uranium 
concentrates to the Commission, is in 
accordance with a November 1958 
AEC announcement governing future 
purchase contracts from established 
reserves. Kerr-McGee has been de- 
livering yellowcake to the Commis- 
sion since January 1955. The Ship- 
rock mill currently is being expanded 
to provide a solvent extraction cir- 
cuit to recover high purity vanadium 
concentrate (about 99 percent V.O;) 
as well as uranium concentrate from 
Shiprock ores. 


Alcoa Will Have Interest in Mexican 
Aluminum Plant 


Mexico’s first primary aluminum 
smelting plant will be constructed in 
the state of Veracruz. Aluminum 
Company of America has joined with 
two groups of Mexican and European 
investors in plans requiring the ex- 
penditure of $20,000,000 to erect a 
20,000-metric ton per year plant 
scheduled to be in production in two 
years. 

The plant will be operated by 
Aluminio, S. A., a new company in 
which Alcoa will have a 35 percent 
interest. A ten percent interest will 
be held by the European group and 
the remaining 55 percent by Inter- 
continental, S. A., a Mexican invest- 
ment bank and a group of other 
Mexican investors. 


Ocean going barges will serve the 
plant site and electrical energy will 
be obtained from a government hy- 
droelectric plant. 


ALSO... 


An Arizona company, Trans- 
arizona Resources, Inc., is reportedly 
planning to utilize a segregation 
process for treating oxidized and 
mixed oxide-sulfide copper ores from 
an open pit operation near Casa 
Grande, Ariz. The process, which 
has been the subject of U. S. Bureau 
of Mines research work, remains to 
be proven commercially feasible. In 
it, crushed ore is heated with salt and 
coke or other carbonaceous material 
at about 700° C to produce fine flake 
copper which is recovered by conven- 
tional copper flotation methods. 
Transarizona is proceeding with 
stripping operations and plans to be 
producing 500 tpd from their open 
pit by spring. Controlling interest in 
the Arizona company is held by 
Transcontinental Resources, Ltd., a 
Canadian corporation. 


The U. S. Bureau of Mines 
has presented a safety award to the 
ore mining department of Lone Star 
Steel Co. in recognition of 220,000 
man-hours worked in 1958 without 
a lost time accident. 


A major expansion is being 
planned for National Gypsum Com- 
pany’s Rotan, Texas, gypsum build- 
ing products plant. The expansion 
program, which will begin in the 
spring, will increase capacity to 
where the completed plant will pro- 
duce enough wallboard, lath, plaster 
and other gypsum products for 75,- 
000 homes annually. The company 
forecasts increased operations at their 
gypsum mining operation upon com- 
pletion of the project in the fall of 
1960. 


A continuation of previous 
studies on carbonization ef western 
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coal to make synthetic coke will be 
made possible by a grant to the Uni- 
versity of Wyoming. Union Pacific 
Railroad has awarded the university 
a $20,000 research grant that will be 
aimed at developing an economical 
coke substitute that could utilize 
western coal in its production. 


A 500-tpd plant for production 
of sponge iron through a direct re- 
duction process is being completed 
at Monterrey, Mexico, for Fierro 
Esponja. Known as the Hy L process, 
iron ore is reduced when brought 
into contact with hot reformed natu- 
ral gas in batch-type reactors. The 
process was developed by Hojalata y 
Lamina, a leading Mexican steel pro- 
ducer, with engineering assistance 
from M. W. Kellogg Co. Fierro Es- 
ponja currently is operating a similar 
200-tpd plant adjacent to the new fa- 
cility which is being built by Kellogg. 


In a move to consolidate its 
holdings in the Butte, Mont., area, 
Anaconda Co. is reportedly acquiring 
all assets of Butte Copper and Zinc 
Co. for a consideration of $1,325,000. 
The latter company’s board of di- 
rectors has authorized the sale, which 
is subject to approval of stockhold- 
ers, that would terminate a joint op- 
erating agreement with Anaconda. 


Huge potash deposits in the 
Cane Creek area near Moab, Utah 
will be developed according to plans 
of Delhi-Taylor Oil Co. Delhi-Taylor 
has been establishing the Cane Creek 
reserves over the past several years 
and recent negotiations for market- 
ing the potash indicate that the de- 
posits will be opened up in the near 
future. It is expected that about two 
years would be required for develop- 
ment before mining on a 1000 tpd 
basis could begin. 


Calera Mining Co. has closed 
permanently its Garfield refining 
plant near Black Rock, Utah, which 
for the past eight years has been 
processing cobalt. Closure marked 
the end of a contract with the Gen- 
eral Services Administration. The 
plant and equipment have been put 
up for sale. 


Eagle-Picher Mining Co. has 
proposed to the Quapaw Indian own- 
ers of closed lead-zinc mines in the 
Tri-State area a measure that could 
lead to reopening of the mines. The 
proposal calls for decreased royalty 
payments to the Quapaw’s that would 
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permit profitable operations under 
existing lead and zinc prices. The 
mines have been closed for two years. 


High-purity white glass sand 
will be produced from  silica-clay 
sands at the J. R. Simplot Co. plant 
now nearing completion at Bovill, 
Idaho. The facility, which represents 
an investment in excess of $1,500,000, 
will handle about 500 tpd. First pro- 
duction will be white glass sand to 
be followed by clays for paper coat- 
ing and filling. 


All assets of White Canyon 
Mining Co. will be absorbed by 
Yuba Consolidated Industries, Inc. 
under an agreement subject to ap- 
proval by White Canyon sharehold- 
ers. White Canyon has been engaged 
for several years in uranium mining 
and owns 370 claims in San Juan 
County, Utah, as well as leases on 
about 23,000 acres of gas and oil 
lands. 


An estimated 1,800,000 tons 
of ore averaging 1.6 per cent copper 
on properties owned by Banner Min- 
ing Co. will be mined by Pima Min- 
ing Co. in an open pit operation near 
Tucson, Ariz. Until recently the com- 
panies had been unable to reach 


DON’T LET 


A.C. MOTORS 
Give Outstanding Service 


Anybody who knows motors will recognize 
that there is no finer motor than the Brook. 
These motors have established excellent 
service records in industry. Yet, they actu- 


ally cost less! 


Space age production methods and extensive 
distribution in 76 countries makes possible 
this better motor at lower cost. All standard 
enclosures. 1 to 600 H.P. Start saving now 
—look into Brook Motors at once. Write 


for literature and name of your dealer. 
SINCE 1904 


MOTORS 


agreement on mining ores of both 
firms on properties sharing a com- 
mon boundary. Under the agreement, 
which covers a nine-year period, 
Pima will mine Banner ore for the 
Banner account at cost of operation. 
However, immediate work calls for 
extensive stripping at the properties 
before ore mining can proceed. 


Fifteen men are working toward 
reopening, on a limited basis, the 
Calvert tungsten mine in Beaverhead 
County, Mont. Minerals Engineering 
Co., which owns the tungsten prop- 
erty, will operate its Glen, Mont., mill 
at a rate of about 5000 tons per 
month. This will furnish the com- 
pany’s Salt Lake City plant with its 
immediate tungsten needs for the 
manufacture of ammonium _para- 
tungstate. 


Production of electrolytic zinc 
from the Bunker Hill Co. plant at 
Kellogg, Idaho, is being upped 14,- 
000 tons for a total annual rate of 
74,000 tons. This follows reactivation 
of the company’s fifth processing 
unit which has been shut down for 
the past two years. The production 
boost requires adding about 40 men 
to the payrolls. 


worlds most respected motor 
BROOK MOTOR CORPORATION 


3302-04 W. Peterson Ave., Chicago 45, Ill. 


Factory Representatives, Warehouses, Dealers, Service Stations, in Major Cities 
In Canada: Brook Electric Motors of Canada Ltd., 250 University Ave., Toronto, Ont. 
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R. E. SALVATI 
AMC President 


Western Division Chairman 


J. C. KINNEAR, JR. 


Program Committee Chairman 


O. A. GLAESER A. E. SEEP 


Manufacturers’ Division Chairman 


1960 MINING SHOW 


Las Vegas, With A Brand New Exhibit Hall, Will Be Host To 
AMC Metal Mining and Industrial Minerals Show, 
October 10 to 13, 1960 


JOHN C. KINNEAR, JR., general manager of Nevada 
Mines Division, Kennecott Copper Corp., as Chairman 
of the Western Division of the American Mining 
Congress is digging right into the task of organizing 
for the 1960 AMC Mining Show to be held in Las 
Vegas. Acceptance of the Program Committee chair- 
manship by Oscar A. Glaeser, vice president and gen- 
eral manager, western operations, U. S. Smelting, Re- 
fining & Mining Co., was a major step forward in 
preparing for the October 10 to 13 Convention. 

Albert E. Seep, president, Mine & Smelter Supply 
Co. and chairman of the AMC Manufacturers Division, 
will play an important part in the exposition of min- 
ing equipment. Applications for exhibit space in the 
new Las Vegas Convention Center—including the main 
exhibit halls, the picturesque arena and its concourse, 
and a generous outdoor space for extra-large equip- 
ment—have been particularly heavy. Because of the 
excellent, spacious facilities, however, it is expected 
that there will be adequate room for all exhibitors. 

Assisting Mr. Kinnear as co-chairman of the Gen- 
eral Arrangements Committee will be A. E. Millar, 
general manager of Anaconda’s Yerington Mine, and 
Louis D. Gordon, long prominent in Nevada mining 
circles, will serve as Secretary. These top leaders have 
been busy lining up the various special committees for 
the meeting—including Welcoming, Publicity and 
Trips—and these appointments will be announced 
later. 

A special program for the ladies will, of course, be 
arranged again this year by the Ladies Hospitality 
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Committee, which is headed by Mrs. Joseph Wells of 
Las Vegas. 

The Program Committee under Oscar Glaeser’s 
chairmanship is entrusted with the job of developing 
the various convention sessions, on both policy and 
technical matters. With far-reaching developments 
taking place in technological, legislative and economic 
matters of vital concern, the 1960 Convention and 
Exposition promises to be an event of major im- 
portance to the mining industry. The industry’s 
current problems and latest accomplishments will be 
discussed by leading authorities in every field. 

The exhibits of new mining machines, equipment 
and supplies will be of immeasurable value to mining 
men, from the production worker at the face to the 
top executive. There is no comparable opportunity for 
mining officials, operators, engineers, technicians and 
supervisors to see so much of the latest machinery 
that makes possible the progress of our mineral 
industries. 

Those who attended the 1955 AMC Convention in 
Las Vegas are aware of the excellent hotel, dining, and 
entertainment facilities of this fabulous city. Although 
a larger attendance is certain to be on hand for this 
year’s convention and exposition, expanded hotel fa- 
cilities indicate that there will be room for all comers. 
All hotel reservations will be handled through an AMC 
Housing Bureau operated by the Las Vegas Convention 
Bureau. Reservation forms will be sent out with the 
first general publicity release, about the middle of 
February. 
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Air Vibrators 


THE UNIFORM MOVEMENT OF 
IRON ORE through sintering and 
stock-house bins, even with moisture 
as high as 16 percent is said by Air 
Vibrator Co., 435 Literary Rd., Cleve- 
land 13, Ohio, to be the purpose of the 
special design behind its newly an- 
nounced BH-4 “Long-Stroke” Air 
Vibrator. 

This equipment has a 30-lb “long 
piston stroke” that strikes the bin with 
a timed impact—dislodging arched 


material instead of packing it. The 
Vibrator has a patented “one-piece” 
construction, uses no body assembly 
bolts to shear or stretch, and no sepa- 
rate striking plate. Piston is the only 
moving part. The manufacturer states 
that ore fines, dust and moisture have 
no effect on successful operation of 
the unit. 

The BH-4 weighs 105 Ibs, measures 
1214 in. by 16 in. by 6% in., and 
averages operating air pressure ranges 
from 45 to 65 psi. 


High Capacity Conveyor 

DESIGNED PRIMARILY TO 
WORK WITH AUGER DRILLS in 
the mining of coal, a high capacity 
conveyor, up to 210 tph, has been an- 
nounced by Fairfield Engineering Co., 
Marion, Ohio. It can be attached to 
the auger so that it moves as the auger 
is moved to the next location. The con- 
veyor is rubber mounted and has dis- 
charge heights ranging from 10 to 17 
ft. Flight speed is 120 fpm. Optional 
features include hydraulic steering, 
hoisting and chute swing. A choice of 
electric motor, gasoline or diesel en- 
gine is available to fit the job and 
location. 


JANUARY 1960 


Tractor Maintenance Tools 


TO SERVICE INDUSTRIAL 
CRAWLER TRACTORS and earth 
moving equipment, a set (No. Y-1750) 
of hydraulically operated maintenance 
tools has been announced by Owa- 
tonna Tool Co., Owatonna, Minn. It 
includes pullers, attachments and 
adapters to fit all types of equipment, 
plus 17% and 50-ton OTC Power- 
Twin hydraulic units which can be 
used on other hydraulic equipment as 
well. The set is said to ease such main- 
tenance operations as removal and in- 
stallation of gears, bearings, sheaves, 
pulleys, bearing cups, shafts, cou- 
plings and other tightly fitting parts. 


Car Puller 


AFFORDING GREATER SAFETY 
TO OPERATING PERSONNEL and 
bringing the power of a locomotive 
to one-man car spotting jobs are said 
to be the advantages of the No. 14H 
car puller developed by engineers of 


Truck Crane for Drop-Ball 
Secondary Fragmentation 


THE 40-TON 
P & H 565A-TC 
is one of five 
truck crane mod- 
els introduced by 
Harnischfeger 
Corp., 4400 West 
National Ave., 
Milwaukee 46, 
Wis. A popular 
application of 
this model is 
drop-ball second- 
ary fragmenta- 
tion of preblasted 
material in quar- 
rying and open 
pit mining. 

The unit em- 
ploys Magne- 
torque, a patented method of trans- 
mitting power  electro-magnetically 
for swing, which reportedly elimi- 
nates friction clutches and requires 
no lining replacements, adjustments, 
or maintenance. The machine also 
has a sealed power box in which all 


Stephens-Adamson Mfg. Co., Ridge- 
way Ave., Aurora, Ill. There are no 
ropes to snub and the operator does 
not have to maintain tension or coil 
rope. The car puller is totally en- 


closed, fully protecting the operator 
from moving parts, is weather-tight 
and requires special housing. 
Available as optional equipment is 
a fluid coupling motor to sustain 
greater shock load. 


gearing is completely enclosed and 
runs in a bath of oil. The boom is of 
T-1 steel tubular chord and lattice 
construction. 


According to P & H, the Magne- 


torque swing clutches do not need 
the protection required of other 
clutch assemblies, and duty service 
demands of swinging the ball later- 
ally are said to be easily handled be- 
cause there are no friction elements 
to protect. 
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Experimental Fuel Cell Tractor 


A NEW SOURCE OF ELECTRI- 
CAL POWER—fuel cell—has come 
out of the laboratory to power a ve- 
hicle for the first time. Allis-Chalmers 
Mfg. Co., Mil- 
waukee, Wis., re- 
cently demon- 
strated its fuel 
cell-powered trac- 
tor. The experi- 
mental vehicle is 
powered by elec- 
tricity generated 
within 1008 fuel 
cells. A mixture 
of gases—largely 
propane — fuels 
the cells which 
develop a total of 
15 kw of elec- 
tricity. The re- 
search vehicle 
develops 3000 Ib 
of drawbar pull, 
more than enough to pull a multiple- 
bottom plow through dry, hard 
ground in field tests. Although the 
tractor is of commercial size, Allis- 
Chalmers researchers say it still is a 
research vehicle. 

Research scientists and engineers 
and a number of large companies are 
now looking to the fuel cell as a more 


eflicient method of converting chemi- 
cal energy to electric energy. A few 
of the more recent fuel cells investi- 
gators include O. K. Davtyan in 
Russia (1946), E. T. Bacon in Eng- 
land (1935 to the present) as well 


as scientists of Pittsburgh Consoli- 
dated Coal & Coke Co., National 
Carbon Co. and others in the United 
States. Several types of fuel cells are 
being investigated. Among these are 
direct fuel cells utilizing solid fuel, 
semidirect fuels which utilize gase- 
ous fuel, and indirect cells utilizing 
an oxidation-reduction system. 


Traction Drive for Portable Personnel Elevator 


OPERATING ON A VERTICAL 
MONORAIL, made up of ten-ft sec- 
tions of “H” beam, the portable per- 
sonnel elevator has a carrying ca- 
pacity of eight men or 2000 lb. It 
reportedly can be dismantled, moved 
to a new location, and re-assembled, 
in a few hours. The traction equip- 
ment consists of a pair of driving 
drums at the bottom of the monorail 
column, the second of which is in- 
dependently adjustable in order to 
facilitate cable alignment and equal- 
ization. 

Safety is covered by the cable 
equalizer, which maintains equal ten- 
sion on the two hoisting cables and 
trips a safety locking device in case 
there is abnormal stretch or cable 
break. Other safety devices include a 
limit switch to prevent over-travel; 
a governor to stop the car if it over- 
speeds and a gate control to prevent 
car movement unless both gates are 
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closed. More information can be ob- 
tained from Hawkeye Products 
Corp., Iowa City, Iowa. 


Conveyor Belt for 45° Idlers 


PARTICULARLY ADAPTED FOR 
OPERATING OVER 45° IDLERS, 
the Ray-Man conveyor belt has been 
announced by Manhattan Rubber 
Division of Raybestos-Manhattan, 
Inc., Passaic, N. J. Advantages 
claimed by the manufacturer to re- 
sult from the use of Ray-Man belt 
and 45° idlers include: lower initial 
cost because narrower belts and con- 
veyor equipment will hold the same 
load as belts on 20° idlers; less space 
required for narrower conveyors; 
lower maintenance cost because there 
is less spillage; less wear on the belt, 
and cost of belt replacement is lower. 

Principal problem in the past has 
been the fact that the sharp angle 
between concentrating and center 
rolls made belts difficult to train un- 
der heavy load, and _ flex-fatigue 
caused ply and cover separation. 
Ray-Man construction is said to be 
doubly compensated so that the outer 
ply stretches as the inner ply con- 
tracts under both lateral and longi- 
tudinal flexing, and even on reverse 
bends. The outer strength member 
plies reportedly are constructed with 
a special weave high-strength syn- 
thetic fabric of carefully controlled 
elasticity, which relieves the stress 
on the belt as it travels over idlers 
and terminal pulleys. 


Safety Facepiece 
FEATURING A LARGE SINGLE 
LENS, said to be readily replaceable, 
a new facepiece for gas masks, hose 
masks, air line respirators and de- 


mand breathing apparatus is being 
offered by Mine Safety Appliances 
Co., Pittsburgh, Pa. Called the MSA 
Clearvue, the facepiece is designed to 
eliminate fogging of the lens, and 
has a reportedly improved speaking 
diaphragm, and built-in accommoda- 
tion for prescription glasses. MSA 
plans to incorporate it in virtually its 
entire line of masks, air line respira- 
tors and demand breathing apparatus. 
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Density Measuring Gages 

FOR USE ON PIPES THROUGH 
EIGHT IN. in diam, two density 
gages are available for automatically 
measuring the specific gravity or 
percent solids of liquids flowing 
through processing lines. Model PG 
and Model PGV both utilize a point 


source of radioactive material 


mounted in a safety shielded holder 
on one side of the line, and an Oh- 
mart measuring cell on the other side. 
The cell detects radiation energy in 
proportion to the density of the ma- 
terial flowing past the gage, and 
changes it into an electrical signal 
which is amplified and fed to a re- 
corder or controller for actuating 
pumps or valves. The gages measure 
spans as narrow as 0.15 sp gr units 
with a precision as narrow as 0.0015 
units, and they are particularly suited 
to severe or hazardous locations 
since they do not contact the material 
being measured. Further details are 
available from the Ohmart Corp., 
2236 Bogen St., Cincinnati 22, Ohio. 


Wagon Train on Rubber 
THE LATEST ENTRY in the field 


of dump truck haulage is a Wagon 
Train on Rubber from Differential 
Co., Box 228, Findlay, Ohio. This 
train is made up of a Powered Wagon 
with one, two, or more Wagons. 
These patented trains are built in two 
sizes, one for highway use with 15- 
ton capacity bodies, and a larger off- 
highway train with bodies carrying 
25 tons each. 

Differential says that it had in mind 
the providing of lowest haulage cost 
per ton of payload when it designed 
this patented train and points out 
three factors it says accomplish this: 
(1) Units dump clear of the road- 
way and keep moving; (2) the side 
dumping feature permits the use of 
multiple trailers, increasing loads 
hauled by each driver; and (3) the 
ratio of payload to tare weight is 
increased by means of all-welded con- 
struction and the use of light-weight, 
high-stretch material. 
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—ANNOUNCEMENTS— 


Frank T. House has been ap- 
pointed sales promotion manager 
and Hermann A. Burkhardt, 
publicity manager, for Bueyrus- 
Erie Co., South Milwaukee, Wis. 

House, originally a B-E sales rep- 


H. Burkhardt 


resentative in Atlanta, is being pro- 
moted to his new post from sales 
development manager, commercial 
cranes and excavators. Burkhardt is 
a 20-year veteran of the company’s 
advertising and publicity department. 


F. House 


Clarence Thom, director of the 
Ore Testing Division, Denver Equip- 
ment Co., for 25 years, has recently 
been assigned new responsibilities by 
the company. In his new post of con- 
sulting metallurgist he will specialize 
in mineral beneficiation and will be 
primarily concerned with overall min- 
eral recovery problems of mining 
firms at home and abroad. 


Columbus McKinnon Chain 
Co., has announced the appointment 
of Dale E. Hirschfeld as district 
representative in W. Va., Va., Ala., 
Tenn. and eastern Kentucky for the 
recently introduced Ratio-Feeder for 
shuttle car to belt loading. 


The Allen-Sherman-Hoff Pump 
Co. has moved its headquarters from 
Wynnewood, Pa., to a new building 
in Philadelphia’s suburban area of 


Frazer. Address of the new building, 
which will house the sales, service 
and engineering staffs, is P. O. Box 
635, Paoli, Pa. 


Russell L. 
Lepley has been 
named by Con- 
nelsville Mfg. 
& Mine Sup- 
ply Co. to be 
vice president and 
general manager. 
He was promoted 
from production ' 
manager and his service with the 
company covers 25 years in a variety 
of duties. 


Joseph G. Solari has been ap- 
pointed vice president in charge of 
sales for Great Lakes Carbon 
Corp’s., carbon division. In addition 
to a varied industrial background, 
Solari served in 1952 and 1953 on 
the Federal Coal Mine Safety Board 
of Review. 


A new sales office and warehouse 
has been opened in Arvada, Colo., by 
Lee-Norse Co. Leif Arentzen is 
district manager and sales representa- 
tive, with George Barger in charge 
of the warehouse. The branch will 
carry a complete stock of replace- 
ment parts for the company’s several 
products in Colorado, Utah and sur- 
rounding states. 


A new company to be known as 
Conveyor Belt Service, Inc. of 
Ohio has been formed according to 
an announcement by William A. 
Mars, Duluth, president of Con- 
veyor Belt Service, Inc. The new 
firm will provide eastern industrial 
operations with a repair and recon- 
ditioning service for conveyor belt- 
ing, similar to that now offered in 
Minnesota. 


CATALOGS & 


BULLETINS 


HOSE FITTINGS FINDER. FW. O. Mur- 
ray, Parker Fittings & Hose Div., Parker- 
Hannifin Corp., 17325 Euclid Ave., Cleve- 
land 12, Ohio. Bulletin 4406B1 contains 
helpful information for selection of indus- 
trial hose and fittings in regard to hydraulic 
pressures and other operating conditions. 
Five types of reusable fittings in a variety 
of ends are illustrated. For assemblies with 
permanently attached ends, 13 kinds of 
hose and 13 different ends are shown. Also 
presented are hose fitting adapters and hose 
assembling equipment. 


HIGH PRESSURE MAGNETIC SEPA- 
RATORS, S. G. Frantz Co., Inc., P. O. Box 
1138, Trenton 6, N. J. Four page bulletin 
outlines design and operating advantages 
of Frantz high pressure “Ferrofilter” mag- 
netic separators for hydraulic systems. It 
includes descriptions of the industrial PH 
series with working pressures from 2000 to 
5000 psi and the aircraft PX series with 
working pressures up to 3000 psi. 


(Continued on next page) 
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(Continued from previous page) 


BUTTERFLY VALVE. Henry Pratt Co., 
319 W. Van Buren St., Chicago 7, Ill. Bul- 
letin 10GW illustrates and describes the 
Manoflange Mark II Rubber Seat Butterfly 
Valve. The manufacturer claims the catalog 
has been designed to be the ideal working 
tool for engineers and users of this type of 
equipment. Included are complete specifi- 
cations, certified dimension drawings, water 
flow data, gas flow data, weights and freight 
rates and prices. 


ROTATING DISC CONTACTOR. Gen- 
eral American Transportation Co., 135 S. 
LaSalle St., Chicago 90, Ill. Bulletin No. 
T-1159, “Turbo Mixer RDC”, describes and 
illustrates this gravity-flow countercurrent 
extractor—a compartmented column using 
rotating discs to create the proper environ- 
ment for the transfer of one substance from 
one immiscible phase to another by passing 
the two phases in opposite directions while 
promoting intimate contact. This reportedly 
applies not only to liquid-liquid, but also to 
liquid-solid, or liquid-slurry. Also included 
is detailed information about background, 
application and some typical systems now 
in service. 


CRAWLER TRACTOR. Euclid Div., Gen- 
eral Motors Corp., Cleveland 17, Ohio. Form 
No. 607 describes Euclid’s Model C-6 
crawler tractor. It is well illustrated with 
photographs of job applications, cutaways, 
sectional views and drawings explaining full 
power shift, Torqmatic Drive, hydraulic 
track tensioning and other design and oper- 
ating features of the tractor. There are also 
condensed specifications and performance 
charts, as well as data on hydraulic and 
cable control attachments. 


MEASURING AND CONTROL SYs.- 
TEMS. The Ohmart Corp., 2236 Bogen St., 
Cincinnati 22, Ohio. Bulletin 105-C de- 
scribes the operating principles, perform- 
ance, and advantages of Ohmart measuring 
systems for density or specific gravity and 
liquid level control. Gages described are 
said to provide continuous, accurate and 
automatic control of such parameters as 
percent solids in a slurry, interface passage 
in pipelines, level of liquids in vessels and 
towers, and the control of the output densi- 
ties of evaporators, thickeners and dryers. 


DRAFTSMEN’S AIDS. Keuffel & Esser 
Co., Adams and Third Sts., Hoboken, N. J. 
“Keep it Clean!” is a two color, four page 
folder describing K&E’s line of materials 
designed to help draftsmen clean and pro- 
tect drawings. It includes order numbers 
and prices. 


PROCESSING EQUIPMENT. Allis- 
Chalmers Mig. Co., Milwaukee 1, Wis. Cata- 
log 25C6177P covers various types of Allis- 
Chalmers equipment for the process 
industries. Included are descriptions of 
compressors, vacuum, centrifugal, axial flow 
and turbine pumps, and valves for fluid 
flow; crushers and grinding and roller mills 
for disintegration, mixing and agglomera- 
tion; vibrating and gyratory screens for dry 
separation; blade mills, pool washing 
screens and log washers for liquid separa- 
tion; kilns; dryers, slakers, pelletizers, 
coolers, and liquid heaters for heat transfer. 


PORTABLE AND POWER CABLES. 
Construction Materials Div., General Elec- 
tric, Bridgeport 2, Conn. GE’s wire and 
cable department has issued Publication No. 
WC-8099, which includes a complete run- 
down on portable and power cables for use 


in underground mining, both a-c and d-c 
systems, and for strip mining and pits and 
quarries, as well as heavy portable cables 
for gantry cranes and earth moving equip- 
ment. Technical and specification data is 
given for the complete line of cables and 
for the various components such as conduc- 
tors, insulation and jackets. Splicing and 
terminating details are also included. 


WATER SPRAY NOZZLES. The Deister 
Concentrator Co., 905 Glasgow Ave., Fort 
Wayne, Ind. Series J-132 and Series J-136 
nozzle data is available in a two color folder 
just released. It includes illustrations and 
charts fully descriptive of these series with 
complete information on use, installation 
and performance advantages. 


WRENCHES, Lowell Wrench Co., Wor- 
cester 4, Mass. Catalog 62 shows the com- 
plete line of Lowell reversible ratchet 
wrenches and includes a simplified method 
for figuring correct wrench size for any bolt 
or nut diameter. Full specifications and 
details are given for Warnock Strap 
Wrenches and Swaco Railroad Car Movers 
and Hopper Car Wrenches. 


FLOOR GRATING SYSTEM. Equipto, 
Aurora, Ill. Equiptogram No. 307 gives full 
details and prices of components used to 
give double shelf area in same space. Pres- 
ent shelving can be extended as ceiling 
height permits and non-skid steel catwalks 
installed complete with access stairway. 


TRUCK CRANE. American Hoist & Der- 
rick Co., 63 S. Robert, St. Paul, Minn. Cata- 
log No. 770-TG-2 describes the American 
60-ton truck crane and includes illustrations 
of the equipment in action on many engi- 
neering projects. 
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coming and going 


you take your profits on run 


with the 


BUS & JITNEY 


@ There’s no wasted motion with this self- 
propelled Portal Bus because it is fast on the 
take-off, saving manpower time for conversion 
into more tonnage. And it is designed for 
safety, with hydraulic operated running brakes 
plus mechanical emergency and parking brakes 
direct on the wheels. For severe grades, op- 


owe 


MINE JITNEY 


@ The Mine Jitney is the ‘‘Jack-of-all- 
Trades” of the mine fleet because its 
versatility enables it to be used on the 
regular job and for emergency. It can 
handle the job of furnishing fast, safe 
transportation of key personnel, main- 
tenance crews and special groups; and 


can double up as an ambulance or fire- fighting 
equipment car. Designed with twin braking 
systems for added safety. Powered with either 


SPECIALISTS IN 


COAL 


tional electric dynamic system produces brak- 
ing effect from the motor for extra safety under 
all conditions. Also the split roof construction 
gives operator unimpeded, all directional view, 
while the trolley pole is always within quick 
reach. This bus is powered by 15 H.P. motor 
and will haul 13 to 17 men. 


5 or 715 H. P. motor. Holds up to 7 men com- 
fortably. Optional equipment: Plexiglas wind- 
shield, fire extinguisher, stretcher equipment. 


Lee - Horse Company 


CHARLEROI, 


PENNSYLVANIA 
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THESE MSA 
PRODUCTS 
HELP YOU FIGH 
MINE FIRES 
INSTANTLY 


M-S-A MODEL 1000 MINE FIRE 
TRUCK can be built to your specifica- 
tions: as low as 26 inches, as wide as 
7 feet. Capacities from 1000 to 1500 
gallons. Discharge rate through 600 
feet of M-S-A Mine Fire Hose is 50 
gallons per minute at 50 psi. 


M-S-A SLURRY ROCK DUST DISTRIBUTOR 
can pump a slurry of rockdust and water—the 
cheapest fire-fighting agents for mine fires— 
through as much as 1000 feet of hose at the 
rate of 120 Ib. per minute. 


Any delay in fighting a fire may prove disastrous. Often, 
the sealing of an entire mine or section results. Such an 
operation is not only hazardous. It’s costly. 

This threat to human lives and vital mining equipment, 
however, can be greatly reduced. You can do it with 
one or more of the indispensable items described above. 

A minimum investment in MSA fire-fighting equipment 
now, may save you thousands of dollars later. Write us 
for helpful literature. 


M-S-A MINE FIRE HOSE is especially 
designed for rugged mine use. It's im- 
pervious to rot and vermin. Never needs 
drying. Lightweight. Easy to handle. 
Dated and branded for your protection. 


M-S-A BANTAM 400 ROCKDUST DISTRIBUTOR 
applies rockdust wet or dry. Availability of this 
machine in the working place, and the men’s famili- 
arity with its operation, make it ideal for fighting 
fires at their inception. Discharges dry dust through 
as much as 400 feet of hose at an average of 
30 Ib. per minute. Discharges wet dust at a rate 
of 50 |b. per minute through 150 feet of hose. 


M-S-A MODEL 2100 MINE FIRE 
TRUCK has 2100-gallon capacity. 
Discharge rate through 600 ft. of 
M-S-A Mine Fire Hose is 91 gallons 
per minute at 150 psi. Tank is fully 
baffled with triple weld construc- 
tion. Truck is designed for easy 
maneuverability. 


SAFETY EQUIPMENT HEADQUARTERS 


MINE SAFETY APPLIANCES COMPANY 


201 North Braddock Avenue, Pittsburgh 8, Pennsylvania 


MINE SAFETY APPLIANCES CO. OF CANADA, LIMITED 
Toronto, Calgary, Edmonton, Montreal, Sydney, Vancouver, Winnipeg 
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